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No material may be reproduced 
in part or whole without 
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right holders. 
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material (written, photographic 
& illustrative) and, although no 
guarantee can be given as to its 
safe return, reasonable care and 
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Guidelines for Contributors 
APC welcomes articles of 
interest. Don’t be put off if 
your style of writing is ‘““under 
developed”... true worth 

lies in the content, and shaping 
features comes naturally to us! 
Manuscripts should not exceed 
3,000 words and authors are 
asked to use triple spaced lines 
with a wide left-hand margin; 
diagrams, listings and/or photo- 
graphs should be included 
wherever possible. Please enclose 
a stamped, self-addressed 
envelope if you would like your 
article returned. 


Because of the foregoing, it 

1s necessary to add that the 
views expressed in articles we 
publish are not necessarily those 
of Australian Personal Computer. 
Overall, however, the magazine 
will try to represent a balanced, 
though independent viewpoint. 
Finally, before submitting an 
article, please check it through 
thoroughly for legibility and 
accuracy. 
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archives 


Success in today’s business world 
demands efficiency and financial accuracy. 
But the ever -increasing cost and comlexities 
of doing business are forcing you to find 
new ways to cut labour cost as Vell as gain 
tighter control over your business. 


The ARCHIVES BUSINESS COMPUTER 
can give you the control you need to be 
successful, all in one economical desk-top 
cabinet. 


The ARCHIVES BUSINESS COMPUTER 
can do your daily business functions such 
as accounts receivables and payables, general 
ledger and inventory control. It can keep 
track of stock on hand, stock on order, and 
Supplies to be ordered. As a Word Proc- 
essor the ARCHIVES BUSINESS COM- 
PUTER can do your correspondence, text 
editing of manuals, contracts and proposals. 
The ARCHIVES BUSINESS COMPUTER can 
do virtually any information handling or record 
keeping operation you are presently doing 
plus many desirable operations that cannot 
economically be performed by manual 
methods. 


The Archives disk storage can reduce 
entire filing cabinets to convenient 5% inch 
disks and instantly retrieve any information 
that you may need when you need It. 


Sound incredible? The ARCHIVES BUS- 
NESS COMPUTER is that and more! 


It's a business assistant. One that never 
forgets, never loses reports, makes efficient 
use of its time and 1s completely trustworthy. 


FEATURES 

Z80 4MHz Processor 

64 K RAM Standard 

744K Bytes Storage (Standard) 
112 Megabytes Storage (Optional) 
12” Green Phosphor Monitor 
25 Lines x 80 Display 

CP/M Operating System _ 
Selectric Style Keyboard aia 
$100 Expansion Inbuilt 
Microprocessor Keyboard 
240 x 100 Graphics Format 
Numeric Keypad and Function Keys. 


The ARCHIVES BUSINESS COMPUTER 
isalso easy to work with. So easy in fact, It’s 
no more difficult to operate than any other 
office machine. While the ARCHIVES BUS- 
INESS COMPUTER ts handling the extra 
work load, you can have more time to develop 
new business In the field. 


There is no question that the major 
area restricting your business growth is In 
the office. This is one place where employee 
efficiency Is still in the dark ages -requiring 
the handling of paper, forms and files. What 
you really need is not the physical presence 
of obsolete forms and letters, but the 
information and data they contain. You need 
the Archives Business Computer. 


The Archives Business Computer offers 
you an economical way to individualised 
computing power. Youcan take it anywhere 
there’s work to be done. Plug !t in, turn it 
on, and it’s working for you giving you 
instant access to the information you need. 


Computerland 
in Melbourne 


555 Collins St. eMelbourne, Vic. eAustralia 3000 Phone 62 5581 e62 6737 eTelex AA37007 
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the price breakthrough in 
performance business computers. 


Designedespecially for a small business 
or single department ina large corporation, 
the Archives Business Computer is a system 
you can understand and use with a high 
degree of efficiency without being a computer 
specialist. 


Incorporating quality and reliability the 
Archives Business Computer provides you 
with today’s and tomorrow's best value ina 
computer system. The Archives Business 
Computer is a system to help your business 
grow. 


The Archives Business Computer is 
backed by competent and qualified technical 
support for both equipment maintenance 
and software aid as well as continuing 
personalised service. 


One of the best investments you can 
make in this inflationary economy its the 
Archives Business Computer. In fact, virtually 
every business enterprise can benefit in some 
practical way from business computing. 


A full scale demonstration of the Archives 
Business Computer will help you draw positive 
conclusions about how your business can 
improve its cash flow, reduce costs and 
risks, Improve customer service, increase 
sales, and improve your employee product- 
Ivity. 


It's time to make a move for the future. 
It's time to contact Computerland 
Melbourne your Archives dealer. 


SOFTWARE 
Microsoft Fortran 
Microsoft Basic 
Microsoft Cobol 
General Ledger 
Stock Control 
Mail List 

CBasic 2 
Accounts Payable 
Accounts Receivable 
Property Management 
Word Processing System 
Microsoft Basic Compiler 


archives 


Allo, 
allo 
allo! 


~ A young Australian com- 


pany, Electro Med, is des- 
igning and manufacturing 
equipment for the trans- 
mission of medical and 
computer data via the stan- 
dard telephone system. 

Established eight years 
ago making cardiac com- 
munications equipment, the 
company has developed into 
designing a comprehensive 
range of acoustic modems. 
The company has worked 
with Telecom in the formu- 
lation of regulations cover- 
ing the use of acoustic 
modems at each end of the 
data connection. Which is 
comforting for those of us 
who want to stay on the 
right side of the law with- 
out hassling on finer points. 
(Have you seen the ad. for 
another product which by 
means of sexist advertising 
par excellence manages to 
obscure with bathing beaut- 
ies a printed message that 
boils down to the fact that 
as far as Telecom is con- 
cerned the whole thing is 
illegal?) 

Anyway, the point is that 
Electro Med has released 
its new 700 series acoustic 
modems. They are modular, 
allowing individual tailoring. 
The 700 Full Duplex oper- 
ates at up to 300 BPS and 
is directly plug compatible 
with the Teleray 43, Digital 
LA34 and the new GEC 
TermiNet 2030. 

It derives power from 
the terminal via the inter- 
face connector, but can be 
used with terminals not 
providing these voltages with 
the use of a polarity indep- 
endent 9V plug pack. There 
is an orginate/answer facility, 
in line with Telecom’s per- 
mitted use of acoustic mod- 
ems. The message exchange 
network is faster than the 
conventional Telex network. 

See Mr Robert Powell, 
Electro Medical Engineering 
Pty Ltd, 69 Sutherland Rd, 
Armadale, Vic.; Tel: (03) 
509 5844. 


Dick’s DOS 


Many of the disc operating 
system programs provided 
for use on micros are much 
harder to understand and 
use than BASIC, making 
effective computer use quite 
difficult for the novice. 

Dick Smith has put 
MICRODOS on the market, 
a DOS developed with 
people who are used to pro- 
gramming with BASIC in 
mind for business and 
professional applications. 

Written in machine lang- 
uage like other DOS pro- 
grams, MICRODOS loads 
into memory to become a 
“transparent” addition to 
existing BASIC interpreter 
firmware in ROM. It adds 
an extra set of commands, 
so disc programming is 
done in BASIC. 

It comes with a simple 
data file handling program, 
which contains an explan- 
ation of MICRODOS, and 
a number of other utility 
programs which, because 
they are written in BASIC, 
can be easily modified by 
the user for his/her own 
needs. 

It’s a good little pack- 
age, and the best news of 
all is that it’s cheaper than 
most other conventional 
DOS programs. $35 gets 
you the diskette containing 
MICRODOS and all the 
necessary documentation, 
at all Dick Smith stores. 


Dick’s dollars 


Dick Smith, most famous in 
Australia for my Prolific 
Press Release Award (and 
also for his rather large 
electronic business), has 

hit the headlines twice 
recently. 

The first time was for 
his spectacular leap, in a 
double-decker bus, over a 
whole string of motor- 
cycles. The second was for 
his spectacular leap, in the 
director’s chair, into a 
partnership with Woollies — 


striking fear into a whole 
string of competitors. If 
you can call other people 
in Dick’s line of business, 
competitors. 

An exchange of several 
million dollars for a 60% 
share in the business, what- 
ever your stand on political 
economy and multinationals, 
is a very healthy move for 
Dick and probably we 
mortals. 

He, and all his brilliant 
ideas will stay in the chair- 
man’s seat, and Woollies 
hard stuff will give the com- 
pany freedom to develop 
those ideas and give Dick the 
freedom to entertain us with 
his treks and flights and 
jumps and such. The next 
merger should be with the 
Guiness Book of Records. 
Let’s hear it for the little 
Aussie battler. 


PhD in 
Gamesology 


Speaking of little Aussie 
battlers, a new Australian 
company has been formed 
to import American 
software, has one of those 
dreadfully precocious pro- 
gramming boffins writing 
zappy high-speed games, 
such as “Super Breakout”, 
written in machine language 
for the TRS-80 Level II. 


Challenger 
PROM 


Ohio Scientific have released 
a new PROM for their range 
of micros. Most of the new 
features are related to 
cursor control; destructive 
backspacing, non-destruc- 
tive forward and back- 
spacing, in-line editing 
and an instant CLEAR key. 
More details and prices 
from System Automation 
and dealers. 


De news 
from 
Deforest 


A few new things worth 
looking at from Deforest 
Software, this month. 

A Data separator will 
get rid of read or seek 
errors on the inside tracks 
of your disc drives for 
around $45. There’s a 
CP/M operating system for 
both Models 1 and 2 of the 
TRS-80. 

And the new DOS 80 
has finally arrived. It’s a 
powerful DOS with 4K 
variable length fields, 
security boot, and more. 

Deforest is at 26 Station 
St., Nunawading, Vic. 

Tel: (03) 877 6946 


Discount 
discount 


The Logic Shop in 
Melbourne and Sydney, is 
celebrating its first birthday 
by giving discounts on the 
Compucolor. As they 
refuse to say how much of a 
discount it actually is, I’m 
not yet sure whether con- 
gratulations are in order. 


Advanced 
thingammy 


Computerware tell us that 
their new XYMEC HY/ 
Q1000 is tomorrow’s 
printer, with virtually every 
advantage built in as stan- 
dard. The only advantage 
it doesn’t have is a 
pronounceable name. 

It prints in English and five 
other European languages, 
in bold face and reverse 
(reverse? ), has proportional 
spacing, and changing 
printwheels or typefaces 
takes but seconds. 

Dyslexic Men of tomorrow 
see Computerware today, 
at 305 La Trobe Street, 
Melbourne. 
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Anderson Digital Equipment Pty Ltd 
~ — THE VIABLE ALTERNATIVE — 


P.O. Box 322, MT WAVERLEY, VIC AUST 3149 Phone (03) 543 2077. P.O. Box 341, PENNANT HILLS, N.S.W. 
AUST 2120 Phone (02) 848 8533. Adelaide: 79 9211. Perth: 325 5722. Hobart: 34 4522. Brisbane: 350 2611. 
Darwin: 81 5760. Canberra: 58 1811. Newcastle: 69 1625. Albury/Wodonga: (060) 2671. Barnawartha 129. N.Z. 
Wellington: 69 3008. Auckland: 66 3833: Christchurch: 79 6210. New Guinea Lae: 42 3924. 


Accredited Dealers: The Software Works 5783545; Alfatron Pty. Ltd. 7589551; Abacus EDP Services Pty. Ltd. 4295587; Comp-Soft 
Microcomputer Services 428 5269; CPM Data Systems Pty. Ltd. 375 2144; K-Power Computer Systems 428 2334; Delta Scientific Product 
Distribution 366 3742; Informative Systems Pty. Ltd. 690 2284; M. J. Pratt & Ass. Pty. Ltd. 842 3666; Logic Shop Pty. Ltd. Melb. 51 1950; Computer | 
Decisions Pty. Ltd. 267 5633; Mensa Computers Pty. Ltd. 26 5683; The Logic Shop Pty. Ltd. Syd. (02) 699 4910. 
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Ring of 
confidence 


Computerland has that ring 
about the freshness of 
standards in small business 
systems. 

Computerland is con- 
fident that their experience 
in the micro industry has 
given them knowledge of 
the requirements of 
Australian small businesses. 
User training is an option, 
and maintenance contracts 
are available within the 
Melbourne Metropolitan 
area. 

The Archives computer 
has the usual 64K of RAM 
and 744K of disc storage 
upgradable to three mega- 
bytes. It’s based on the 
standard S100 bus system, 
and several languages are 
available. Software incl- 
udes the “Wordstar’’ word 
processing system, and lots 
of application goodies. 

Further details at 
Computerland, 555 Collins 
Street, Melbourne. 

Tel: (03) 62 6737. 


Sg 2 
Extricating 
your digits 
ADE has a new Digitizer 
for the Apple II which is 
hardware and software 
supported. The DT-11A 
version of the HI PAD 
provides a slot interface 
card for the Apple, a floppy 
based software package, 
and stylus. A plastic over- 
lay serves aS a menu and 
allows users to generate a 
variety of manipulable 
colour graphics displays. 

Functions include Draw, 
Line, Area, Background, 
Shape, Pen Colour, Sep- 
arate Catalogue, Save, Load, 
etc. The DT-11A has slot 
independence, BASIC and 
Pascal compatability, 
optional cursor and assemb- 
ler driver code. It requires 
a 48K system and the 
Applesoft Firmware Card. 
The entire package costs 
$995 plus tax, and is avail- 
able from Anderson Digital 
Equipment Pty Ltd, P.O. 
Box 322, Mount Waverley, 
Vic., 3149; Tel. (03) 

543 2077. 


New at B.S. 


The new 8000 Series Com- 
modore CBM microcom- 
puter and disc drive has 
arrived at B.S. Microcomp. 
It has all the features of 
the 3000 Series, plus an 
enhanced BASIC inter- 
preter, 80 column screen 
and improved text storage 
on two single sided 5%” 
discs. As well as a built-in 
disc operating system, the 
8050 supports relative 
random files, automatic 
diskette initialisation, 
appending to sequential files 
and an improved error re- 
covery. 

Info from B.S. Micro- 
comp, 4th floor, 561 Bourke 
St., Melbourne, 3000; Tel’ 
(03) 614 1433. 


Runaway 
PET 


Hot on the company gossip 
trail, the latest at Hanimex 

is that they’ve lost (if that’s 
the polite word) the 
Commodore distributor- 
ship. They’ve also lost (that 
word again!) Nigel Sheppard, 
whose loyalty lay with his 
PET, which he’s followed to 
itsnewstable at... ? 


Just over the 


horizon 


Anderson Digital Electronics 
have recently started trading 
in the North Star Horizon 
Micro Computer. We don’t 
hear much about the North 
Star, but doubtless this will 
change (ADE being a past 
PPR award holder). They’ve 
already told us that there 
are more than 15,000 Hori- 
zon systems in use in the 
world and I’m only pleased 
that they didn’t mention 
that it’s the biggest or best 
something-or-other in the 
Southern Hemisphere. 

The North Star is a Z80 
based micro with up to 64K 
of memory, slots for up to 
twelve S-100 busses, DOS 
and Monitor programs, and 
can support BASIC. 


Palm 
arrives 


GFS Electronic Imports 
have just been made 
Australian distributors for 

a business oriented desk top 
micro from Japan. It’s the 
new PALM RL 8000, and 
at around the $7,000 mark 
is not for the hobbyist. 

It has 64K of RAM, 
736K dual mini floppy disc 
drives, a single Z80 micro- 
processor and can runa 
CP/M operating system. The 
VDU is detachable, green 
and, using a 7 x 9 dot matrix 
font, displays 24 lines by 
80 characters. 

It can handle a wide range 
of printers, and the CP/M 
allows use of COBOL—80, 
FORTRAN-—80, Pascal 
and other software packages. 

Apparently, GFS are 
also looking for interstate 
distributors for the PALM, 
so if you’re interested in 
buying or selling it call 
GFS Electronic Imports, 

15 McKean Rd, Mitcham, 
Vie. 3132: 
Tel: (03) 873 3939. 


Attention 


I intend to set up a special 
section of this column for 
news of really urgent 
importance to Australians 
interested in personal com- 
puting. Either that, or my 
own readers’ letters section 
for advice about the editor’s 
eyesight/intelligence/humour 
problems. 

He’s just handed me a 
press release from the 
British Robot Association 
on their fourth annual con- 
ference on automated 
manufacturing. I'll just 
mention it in case you 
(a) run a car assembly plant 
off your 32K Apple, 

(b) get the urge to pop over 
to Brighton, UK, next May 
to have a look, or 

(c) are one of those dread- 
ful people who has to know 
everything that’s happening 
everywhere. 

One intriguing point, 
though, is that they’re 
exhibiting bowl feeders. 
Have the British really 
beaten the energy crisis by 
feeding their robots hay, or 
am I just becoming more 
like the editor every day? 


SORCERER SOFTWARE 


SYSTEM 2 by Richard Swannell, loads into the top of available RAM and becomes an integral part of the BASIC 

language. All commands are single keystroke. SYSTEM 2 is written in Z80 and provides the following features: 

1. SCREEN EDITOR. Use the editor to insert, replace, delete or rubout characters in your BASIC program. Watch the 
line change on the screen! Gone are the days of typing in a whole line to change one character! 

2. FUNCTION KEYS. SYSTEM 2 allows 12 keys to be programmed to represent one or more characters or up to 
several lines of text each! After a key is programmed, by simply hitting key, all the text is sent to the processor 
just as if you typed it in on the keyboard! Function keys may be used in all modes of operation, including the 
editor. This feature is handy for lengthy and/or often used commands and may include multiple statements. 

3. RENUMBERING ROUTINE With a single keystroke your program is renumbered. Starting line number and 
increment may be changed. 

4. BASIC BUFFER PROTECTOR. SYSTEM 2 sends a (CR) when the BASIC BUFFER is full. This prevents BASIC from 
crashing. 

5. PRINTER DRIVER. Simply hit CTRL P to direct output to Centronics printer. 

6. RIVIVAL ROUTINE. If NEW or CLOAD are typed, or RESET is hit by mistake, your program may be recovered. This 
is a safety device. 

OTHER FEATURES 

— RUNSTOP stops execution until any other key is hit. 

— CLEAR clears screen then sends a (CR). Hit CLEAR to start on ‘new page’. 

— CTRL characters such as ESC, LF and CLEAR don’t return ?SN ERROR. 

— RUB doesn’t require the SHIFT key to be depressed. This quickens editing. 

— Includes a Real Time Random Number Generator. 

— Returns automatically to BASIC after TAPE CRC ERROR while CLOADing. 

— Suppresses premature CRLF. Normally, if RUB is used extensively while typing in a BASIC line, the cursor will 
drop down to the next line before reaching the end of the current line. SYSTEM 2 prevents this. 

— SYSTEM 2 requires 2K of memory and is available in 8, 16, 32 & 48K versions. $35.50 


RSZ32 PRINTER DRIVER. Requires 250 bytes of memory and is relocatable. Suitable for MONITOR, STANDARD 
BASIC, WORD PROCESSOR PAC & DEVELOPMENT PAC. Stores each character in a buffer then sends the whole line 
at once, which solves timing problems. $10.00 


COMBINED SYSTEM 2 & RS232 PRINTER DRIVER. SYSTEM 2 with the RS232 printer driver instead of Centronics 
printer driver. $40.00 


LUNA LANDER. Written in 780 and Basic and requiring 16K, LUNA LANDER uses graphics to the full. Land you craft 
on the moon in real time. But be careful to land softly, otherwise you will see your LANDER crumple before your very 
eyes! $15.00 


SYSTEM SOFTWARE 


1 Kent Street, Bicton, 6157 Australia 


Program comes on cassette and includes full documentation. Specify size of 
RAM. Prices in Australian Dollars. Add $2 for overseas airmail. 
SORCERER is a trade mark of EXIDY INC. 


Software 

] 
dilemma 
Here’s a puzzle for all who 
concern themselves with the 
legitimate use of licensed 
software — and with the 
problems that software piracy 
poses for the industry. Let us 
suppose there is a business of 
some kind that has decided to 
install four or five desktop 
microcomputers around the 
office to do word and data 
processing. The installation 
comprises stand-alone units. 
each with its own CPU, RAM 
and at least one built in 
floppy disc drive. One of the 
tasks involved requires that 
each machine runs the same 
commercially available soft- 
ware package. 

A problem arises when the 
owner of the business approa- 
ches the software vendor. 
Being a conscientious person, 
he realizes that quality soft- 
ware is only possible if 
authors have the proper 
financial incentive, and that 
outright piracy of software 
ultimately harms everyone 
involved. Besides, it’s dis- 
honest. 

Now software is generally 
licenced for use on a single 
CPU and our hypothetical 
businessman has four CPUs, 
possible in the same room. 
There’s a natural reluctance 
on his part to purchase four 
identical copies of the pack- 
age when he could more 
easify and cheaply buy one 
and make copies for each of 
his stations. The software 
vendor quite understandably 
insists that the owner of the 
business is required to obtain 
(and pay for) four licences to 
use the programs. 

There the two might 
remain, locked in eternal and 
unresolveable conflict until 
the businessman decides to 
foliow either the dictates of 
conscience or the purse. 
Whatever the outcome, the 
basic question would remain 
unsolved. But now suppose 
that the business’ expansion 
plan for the following year 
includes upgrading the disc 
storage of the desktop units 
with a commonly shared hard 
disc system. Hard disc 
storage can now be shared by 
separate CPUs using systems 
available from Nestar and 
Corvus; more such devices are 
under development by 
various other manufacturers. 

When a program is written 
or purchased it is placed on 
the hard disc for use by as 
many of the computers as 
may need it at the time. We 


Tom Williams, our man in Silicon Gulch, 


YANKEE DOODLES 


reports on the latest US micro marketing dilemmas. 


now have the rather ludicrous 
scenario of the conscientious 
businessman buying four 
copies of a program on 
floppy disc, copying one 

onto his hard disc for use by 
the attached CPUs and then 
carefully storing the four 
floppies away as backup 
copies. Such a scene, I submit, 
will never take place. 

When you start using a 
shared disc storage system of 
this type, it looks to the user 
almost like a time shared 
system. Now if our business- 
man had purchased, say, an 
S100 multiuser system with 
four terminals, I doubt very 
seriously if any software 
vendor would have dared sug- 
gest that he pay a licence 
fee for each of the terminals 
accessing the program. The 
question is, for the end-user, 
what is the difference? 

If there really is no dif- 
ference from the point of 


view of the people who ulti- 


mately will decide whether or 
not to purchase a program as 
a commercial product, then 
some solution must be found 
which will render, in the 

eyes of the user, the relative 
software expense for the 
shared disc resource and the 
timeshared type system to be 
as equal as their functiona- 
lity. You are simply not going 
to find that many business- 
men willing to forego their 
own interests for the sake of 
conscience in the face of 
what appears to be a truly 
inequitable situation. 

One possible solution is 
that more programs for 
microcomputers be licensed 
for use at a given ‘site’ or 
‘installation’ with provision 
for a multiple use fee — 
which would be a fixed sur- 
charge. This latter provision, 
though difficult to enforce, 
would at least have the 
appearance of being just. 
Great moral arguments could 
be made for paying multiple 
use fees in order to encourage 
the development of more and 
better software; they would 
no doubt fall on deaf ears — 
just as do today’s pleas against 
software piracy. 

Nonetheless, an intransi- 
gent attitude on the part of 
software vendors is not going 
to help anybody. The only 
advice I can offer at this 
point is that it’s much easier 
to induce people to comply 
voluntarily with a situation 
if they feel that all are getting 
equal treatment. That’s not 
to say that they will, but a 
sure way to make them not 
to is to give them a feeling of 
righteous indignation. 


OSI’s 

store 
experience 
There’s a vague feeling in the 
microcomputer industry that 
there lurks an as yet untapped 
but incredibly vast mass 
market awaiting the lucky 
company that discovers the 
key to placing a computer in 
every home. Although this 
particular grail has not yet 
been found, there are many 
knights-errant galumping 
about in search of it. 

One idea has been that if 
micros were placed in the 
proper distribution channel — 
say a large chain of depart- 
ment stores — they would 


find their way into the home 
and win mass acceptance. 
Ohio Scientific Instruments, 
whose main computer line is 
concentrated on higher end 
machines for business, recent- 
ly completed an experiment 
in marketing their low-end 
computers through selected 
Montgomery Ward stores in 
the US. 

What OSI discovered was 
that the customers who were 
interested in microcomputers 
wanted to know about 
business applications. Unfor- 
tunately the Montgomery 
Ward sales clerks were not 
qualified to answer the type 
of questions these customers 
kept asking. Most department 
store personnel are only able 
to handle concepts at the 
washing machine and hair 
dryer level and thus a great 
many potential sales were lost 
— admittedly sales to a dif- 
ferent type of customer than 
OSI anticipated it would find 
in department stores. 

Undaunted, the company 
made an arrangement with 
Montgomery Ward whereby 
OSI would establish computer 
shops in the department 
stores which would be staffed 
and run by OSI dealers. This 
may increase OSI’s sales, but 
it will not reach that magic 
customer. . . the object of 
the present quest. There’s an 
enormous difference in pers- 
pective between the tradi- 
tional microcomputer dealer 
and a retailer on the level of 
huge department stores. This 
can be illustrated by the fact 
that the computer buyer for 
Sears Roebuck, the largest of 
all large US department store 
chains, was heard to remark 
that Radio Shack was still 
pursuing a specialised market. 
From the point of view of 
the mass retailer that is most 
certainly true. 

It appears there may be a 
company that has found a 
key, although it’s not saying 
just what the secret is at this 
time. Look for the name 
Microtype within the next 
year; its first offering is re- 
ported to be a very inexpen- 
sive typewriter that can be 
used to begin with as a ter- 
minal; later it can be expan- 
ded into a full-blown compu- 
ter. If it happens, remember 
you read it here first. 


There's so much more to... 


1920 character, 2 Million characters 
80 x 24 characters on-line storage 
Oe | a __/__(expandable) 


CRT 


stoarapononasnsseonee tetera 


POxRS-232C 
I/O ports 


64 K bytes 
memory 


Alpha numeric 15 programmable 
keyboard function keys 
(each 16 byte) 


On Display Stand 16Z 8th.World Computer Exhibition. 


Our latest range of desk-top computers offers outstanding cost/ 


performance and versatile data processing. They are easy to operate and can 
perform almost all general business functions. Including invoicing, stock 
recording accounting and word processing. As well as acting as on-line terminal 


for another computer. With a range of matrix and daisy wheel printers. 
Application packages cover the varied fields of commerce, public 


accounting, real estate, dental practices, manufacturing and retailing. 


an Panasonic 


Bl The Computer Company 


4 Cliff Street, Milsons Point 2061. Phone 436 1733. Represented in Melbourne, Brisbane, Newcastle, Adelaide, Perth, 
Hobart and most country areas, even Alice Springs and Kalgoorlie. 
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by David Tebbutt 


SINCLAIR 
ZX80 


Clive Sinclair has surprised the world with the launch of his attractive, hand-held personal computer. 
Costing less than three hundred dollars, and plugging into the domestic TV and cassette recorder, 
some now Suggest the ZX80 to represent the thin edge of a mass consumer market wedge. 


Introduction 


Sinclair Research set out to build a 


simple to use personal computer, 
running BASIC and selling (in Aus- 
tralia) for around $300. Well, they 


succeeded with their ZX80. Why 
ZX80? No reason really except that 
it’s based on an NEC copy of the 
Z80 processor chip. . . and it sounds 
nice. 

The machine is available by mail 
order and selected retailers as a fully 
assembled unit; there are no plans 
to sell it in kit form as is currently 
available in England. In addition to 
the ZX80 itself youll need to buy a 
mains adaptor (“600 ma at 9V DC 
nominal unregulated’) . . . if you buy 
Sinclair’s it will cost you an extra 


The ZX80 is amazingly light, twelve 
ounces in fact,. and easily held in one 
hand. The low weight is achieved 
through use of a moulded plastic casing 
just 1mm thick. 

It connects quite happily to the tele- 
vision set and the cassette recorder, 
although it might take a few minutes 
to find the optimal settings. Once 
attached to the TV, it gives a rock 
steady display (more on that later). 


Hardware 


I have to say that I think it very ated 
(our art director would probably beg to 
differ) — the casing even has go-faster 
stripes, which look suspiciously like 
ventilation slots in black and white 
photographs (coincidence, I’m sure). I 
would, however, have been happier with 
something rather more are > ABS 
plastic might have done the trick, 
although perhaps at the cost of attrac- 
tiveness. 

The keyboard is most interesting; it’s 
one of those waterproof, chemical 
proof, completely sealed units and it’s 
stuck on to the main PCB. Made of a 
special tough plastic, the under-surface 
is printed with the key Pat cs So as to 
eliminate any rubbing off. Between this 
keyplate and the PCB containing the 
metal contact strips (about five per key) 
is a piece of sticky plastic containing 
forty holes which line up with the 
“keys”. This material is about .006” 
thick and is just sufficient to keep the 
metal underside of the keyplate away 
from the contacts, except when touched 
of course. 
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Typing gives a _ sensation of 
drumming your fingers rather than of 
doing anything useful. This is a totally 
mistaken impression because it really 
works rather well. For those who are 
interested, I found that a Pile 2 
action was more successful than the 
tapping movement usually associated 
with typing. Typists may be pleased to 
hear that the keys are in standard 
QWERTY layout although somewhat 
Se compared to, say, the office 


Looking inside the machine, I find 
that it’s controlled by an NEC 780-1 
processor chip . . . a copy of the well 
known and very successful Z80. This 
CPU, running at 3.25MHz, does all the 
work for the ZX80, including drivin 
the TV and the cassette recorder. You 
notice that if any work is taking place, 
be it calculation, accepting input from 
the keyboard or driving the cassette, 
then the TV picture disappears — 
only to return when the activity is 
complete. This can be irritating to 
observers (at a demonstration for 
example) but I found it positively 
beneficial when keying in programs 
because it gave me positive feedback 
whenever a key made successful 
contact. 

The BASIC interpreter, operatin 
system, character set and editor are 
held in a 4K Byte ROM. If you are 
feeling adventurous there’s no reason 
why you shouldn’t pop your own ROM 
(TMS 2532) in its place. 

Memory in the basic system com- 
prises 1K static RAM; you can add to it 
via the expansion port, pa 
maximum potential of 16K. e 
memory expands with the aid of plug 
in modules, each designed to carry up to 
3K in 1K increments. Thus five modules 
would be required to give the 16K 
maximum. At switch-on the machine 
does a memory check which also tells 
the system how much memory is on- 
line. Should you reconfigure the 
memory, then the command NEW will 
execute the memory check cycle again. 

Moving on to the “outside world” 
connections, there’s a cassette interface, 
TV socket and a hefty edge connector. 
The cassette interface comprises two 
3.5mm jack plug sockets, securely 
mounted on the main (and only) PCB. 
One connects to the “ear” socket on the 
cassette recorder and the other to the 
“mic” socket. There is no facility for 
remote control of the cassette motor. 
Anyone with DIN sockets will have to 
buy a jack plug to DIN connector lead. 


Although I encountered one or two 
problems at first, once working, the 
cassette interface proved trouble free. | 
My particular recorder had a nast 
habit of recording noises when the CP 
was “sending out” silence. This caused 
the system to get its knickers in a twist 
when reading from cassette because it 
expected silence just before the file 
header record. After a couple of hours 
li a confession) the culprit was 
ound — the “ear’’ lead, which acts as a 
monitor while recording, was setting 
up some sort of oscillation. Answer — 
simple — disconnect the “ear” jack 
when recording. Another tip which 
ensures trouble free loading is to move 
the tape into the silent section before 
issuing your LOAD instruction. Rumour 
has it that the cassette operates at 
around 250 baud -— I believe it, 
although it doesn’t seem _ terribly 
important when you’re only loading 
the 1K that I was. 

The television connector is 
ge aay itself. Plug one end of the 
cable (supplied) into the ZX80 and the 
other into the television aerial socket, 
tune to channel 36 ee: and you’re 
in business. The display is magic; rock 
steady and very clear although 
reversed characters (white on black) are 
not so good. 

I have already mentioned the 
business of the display switching off 
every time the Veena needs to do 
something else. If this drives you mad 
then youll have to forfeit some of the 
undoubted pleasures that this machine 
has to offer. The screen is not 
ed mapped; it’s treated like a 
serial file — like a printer in fact — 
which means that fast moving graphics 
are out of the question. No doubt some 
clever Dick out there will take up the 
challenge and fudge the system, just to 
prove me wrong. More about the 
reasons for this in the Software section, 
but anyone who is hooked on white 
characters on a black background can 
suitably modify the PCB, though why 
they should want to I'll never know. It’s 
a matter of cutting one track and 
making a small bridge to another. 

American television (525 line) users 
are catered for as well; all they need to 
do is solder in one diode and the 
system is converted from 50 to 
OHz standards. Do you take your 
computer camping with you? You'll be 
pleased to hear that it can run from a 
car battery provided that the lead 
regulates the supply. I believe you can 
buy a cigarette lighter plug with a 


built in regulator . . . couple that with 


a portable TV and a battery powered 
cassette recorder and youll be the 
envy of the campsite. 

Now let’s look at the hefty edge 
connector. This is where the memory 
expansion modules fit in, each one 
being _ Piggy backed”” on the one 
previous. us there are always 44 
contacts available for outside use. 
There are 37 lines drawn from the 
CPU plus 3 power lines (at OV, 5V and 
9V); the other lines comprise two 
earths, a “clock” signal and an “‘external 
memory in use” indicator. 

All in all, the Sinclair ZX80 is a well 
designed, well produced personal 
computer. Memory addition comes a 
bit expensive at $600 for the full 
expansion but Clive Sinclair tells me 
bigger RAMs are on the way — that 
means cheaper expansion when they 
appear. 

I’m sorry that there are no pictures 
of the machine’s innards. The fact of 
the matter is that I was given one of the 
development machines which had a 
couple of ‘““Veroboarded”” EPROMS and 


a selector IC floating around on the 
ends of some pieces of wire which in 
tur were soldered into the “official”’ 
ROM socket. I thought it best to spare 


Mr Sinclair’s blushes. 

Software 

The software of the ZX80 comprises the 
BASIC interpreter, the Editor and 


whatever it is that does the rest of the 
work (Operating System seems too 
grand a title). Rather than looking at 
each separately, I shall examine them in 
the order they might be encountered. 

First of all the keying in of programs. 
For two reasons it’s an absolute joy! 
First you don’t have to type in many of 
the BASIC instruction codes, one key 
is sufficient; second you cannot enter 
any thi i that is obec incorrect. 
Some BASIC instructions have to be 
entered the long way (these are listed 
above the keybéard) ut 29 of the 
instructions may be entered with a 
single keystroke, while only 8 need to 
be keyed in full. 

As with many micros most of the 


instruction codes are stored in a single 
byte. Normal Z80 machine code can be 
entered using the POKE statement and 
executed with the USR instruction. 
This should keep the buffs happy after 
they have tired of BASIC. Syntax 
checking is superb — it’s impossible to 
go wrong. Every character is checked on 
entry and, if the interpreter thinks 
that you are going to make a mistake, it 
signals with a reverse S (for Syntax) at 
the point it thinks you have gone 
wrong. If, later in the same line, you 
correct the error, then the marker 
disappears. What a grown up facility for 
such a small machine! Incidentally, the 
pioetan lines are displayed very clearly 
with line numbers, instructions, oper- 
ators and what have you being nicely 
spaced out. 

Inside the memory, however, there’s 
a completely different story. The lines 
of code are held as compactly as 
possible with most of the commands 
and operators occupying one byte each. 
The spaces are removed and there are 
very few extra bytes needed — for 
instance the new line code is one byte, 
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TECHNICAL SPECIFICATION 


CPU: 
Memory: 
Keyboard: 


Screen: 
Cassette: 
Bus: 


NEC 780C-1 (copy of Z80) 3.25 MHz 

1K static RAM, expandable to 16K 

Keyplate, under-surface printed 

Use own television. Pixel graphics 24 lines x 32 chars. 

Use domestic audio cassette recorder. 

Edge connector with 44 lines — 37 from CPU, OV, 5V, 9V, Clock, 


External memory indicator and two earths. 


Software: 


4K ROM containing BASIC, Editor and Operating System 
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although I did notice that the “=” 
operator needed one extra for some 
reason. I’m sure there are others, 
but I’m equally sure they are very few 
and far between. An example of the 


storage requirement is as _ follows: 
10 FOR A=16424 TO 17424 18 Bytes 
20 PRINT PEEK (A); 12 Bytes 
30 NEXT A 5 Bytes 
40 STOP 4 Bytes 
So you see, the storage for that 

memory) is 


aN ram (displaying the 1 
9 bytes long — an average of 10 bytes 
per instruction. Ill leave you to work 
out what sort of program you can get in 
1K. Perhaps I should mention that the 
screen buffer uses part of the 1K, as 
does the stack and system control area. 
The stack is held at the top of memory 
and “grows’’ down;I put 327 entries on 
it before it stopped accepting them. 

The program and variables “‘grow” 
up into the screen buffer thus reducing 
the amount of data on _ display. 
Eventually it’s possible for the program 
or variables to grow so large that there’s 
nothing left on display. It was while 
experimenting with this interesting 
feature that I crashed the system. It 
seems the software couldn’t cope with 
someone entering a string 868 bytes 
long! After about 424 bytes of input 
the screen removed another character 
every time I keyed in a new one — it 
was most odd to watch. 

Another way of dea the system, 
in fact the only other way I could find, 
is to hit the EDIT key while in the 
middle of an INPUT loop. This returns 
the current program line with a syntax 
error which is impossible to clear. For 
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those who are feeling unhappy about all 
this talk of crashing systems, don’t 
worry, it’s not as bad as it sounds. In 
the first place you have to enter forty 
characters after the screen has 
gone blank, and in the second place 
you can only hit EDIT when you are 
also holding the SHIFT key down. 
Now it may be that, having loaded 
Our program, you wish to edit it. 
Well once again there is some rather 
excellent soitware to help you. The 
Editor enables you to move a “current 
line marker” up and down the program 
text. Wherever it is you will always be 
able to see the marked line and at least 
some of its neighbours (it’s called 


etting it in context). Pressing the 
OME key causes the marker to 
BASIC 

String Expressions 

CHR§(n) TLS(s) 

Integer Expressions 

PEEK(n) CODK(s) 
ABS(n) 

Statements 

NEW LOAD 

RUN CONTINUE 
INPUT dest PRINT 

STOP DIMa(n) 
POKEn,n RANDOMISE n 
CLS GOSUB n 
Operations 

n**n — FH 

n+n nn 

n<n s=s 

NOT n nANDn 

n= number 

s= __ string 


** = to the power of 


disappear — it has in fact gone to an 
imaginary position, one above the first 
program line. Having reached the line 
to be edited press the EDIT key and the 
line will be presented at the bottom of 
the screen ready for you to do your 
worst. From now on it is as if you are 
ae the line for the first time. 

The benchmark timings show the ZX- 
80 to be very fast, even though I had to 
introduce some extra code to make 
some of the instructions work. 
Specifically I had to bracket expressions 
like LET A=(K/K)*K}+K-K. . . if I 
hadn’t, the expression would have 
exceeded the ZX80’s capacity. The 
machine can only operate on integers 
and these must have values from 
—32768 to 32767. I couldn’t execute 
Benchmark 8 because the machine has 
no logarithmic or trigonometrical func- 
tions built in. 

Finally, it’s eesti to save programs 
and any variables associated with them. 
If you want to make use of those same 
variables when reloading the program, 
use GOTO rather than RUN. Although 
it’s possible to SAVE programs in this 
way, no provision has been made to 
save files — yet. 

That’s about it for the software; once 
again, considering the size of machine 
and price, I think that it’s not at all bad. 


BASIC 


The ZX80 BASIC has been well 
thought-out and, while it lacks some of 
the elegance and sophistication of the 
bigger machines, it’s a very usable 
version of the language. 

The main limitations relate to file 
handling and mathematical functions. 
File handling facilities don’t exist, 
except b AVEing the whole of 
memory (which is probably not as daft 
as it sounds). It does mean that you can 
save a program with all its variables, 
reload it the next day, remember to 
kick off with a GOTO rather than RUN, 
and carry on from where you left off. 
On the small memory machine it 
doesn’t seem that important, but on the 
larger memory machines it means you 
can hold some reasonable sized files 
together with your program. 

The mathematical limitations are 
ed more serious. The fact is the 

ASIC can only handle integers in the 
range — 32768 to 32767, no decimals, 
hence the programmer must write a 


STRG(n) 

RND(n) USR(n) 
SAVE RUN n 
REM IF n THEN stmnt 
LIST n LIST 
FORa=n TO n GOTO n 
RAN DOMISE CLEAR 
RETURN NEXT a 
n*¥n n/n 
n=n n>n 
sos s<_s 
nORn 


S I - 92 Pitt St, Sydney, Australia 
@ &@ Microcomputer Postal: G.P.O. Box 72, Sydney 2001 


Products Telephone: (02) 231 4091 232 6804 
A.H. 361193 Telex AA71139 


Dear Reader, 


We at SeIe Microcomputer Products would like to introduce you to the world of 
serious microcomputing with the best of the equipment to suit your needs. The days 
have now gone, when microcomputers were something with which you played games. 
They have matured into a host of very powerful tools capable of handling your 
needs in word processing, accounting, data base communications, simulations, 
quality control monitoring, and industrial control to name a few. 


With an Industrial Micro Systems computer Word Processing package, not only do you 
have the features of the big dedicated Word Processors at about half their price 
and you have the additional capability of processing your financial accounts, 
developing software in FORTRAN, COBOL, C, PASCAL, (not to mention BASIC) for 
specific applications but you also still have the capability, without tossing out 
any part of your machine, to expand to a full 8 terminal multi-tasking, multi-user 
System with 96 Megabytes of on-line hard disk Storage. This letter was prepared on 
just such a system, without retouching. What price for a full feature disk based 
word processor system with Qume daisy wheel printer ? - under $8500.00.As a 
good example, "On the Waterfront" is written, edited and layouts done by one of 
our systems which cost less than $9000.00 dollars. When you consider its data 
processing capabilities as well, how can you go wrong? 


If you just want the word and data processing without the letter quality printing 
then you can save yourself almost three thousand dollars by using a dot matrix 
printer instead. Still you get a system which will expand at a later date to 
96Mbyte and 8 users as your business expands. 


But we do not just carry systems. We can supply home computers from Exidy, North 
Star, just to mention two. For those of you who already have a computer, but need 
some other peripherals or boards with which to expand. We have small dot matrix 
printers like the fabulous MPI 88T and Impact Data 801; line printers like the TI- 
810-RO; daisy wheel printers like the Qume Sprint 5 and NEC 5510, high speed 
matrix/graphic printers from Printronix and Malibu. We have video terminals from 
Televideo, Soroc, Visual Technology and Microterm. The boards are too numerous to 
mention. If we do not have it in stock in Australia, then we can have it sent 
direct from our warehouse in Arizona, USA. When was the last time you ordered your 
equipment from a local supplier who quoted immediate delivery, but four months 
lateYreeeee Our usual delivery time for out of stock lines is 21 days, strikes 
permitting. Do you need a special item which no-one has. Try calling us, our 
buying office in the States can probably find it for you. 


Why not give us a call or drop and see us. Let us show you what we can do for you. 


Sincerely Yours, 


Se-I. Microcomputer Products Pty. Ltd. 
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CENTURY 
C2000 


SPECIFICATIONS 


Central Processing Unit: 

— Utilizing a Zilog ZB0A CPU 

— 2xRS232C ports 
(expandable to 4 ports) 

— Floppy disk controller 
(contros up to 8 drives) 

— Centronics or Diablo Senior ete oo nt A NR AERA AE EERE SESE 


Printer interface TEMPOS: _Theultimate microcomputer system software 


SoCe Its a Mutli-user and Multi-processor 
operating system with built-in Editor, 
Data Base, Report and Screen generator. 


A new concept in software. 


Memory: 
— Memory 128KB 
using bank select 


Disk Storage: 


package. A multi-user/Multi-tasking DOS 
which will handle up to 7 interrupt-driven 
terminals simultaneously, in a true time-sharing 
environment. Includes OPUS/THREE, 
TEXTED, ASSEMBL, and many utility 


— 2x315KB disk drives programs. 

— Optional $:0.S. (Single-user Operating System) a Full-function 
Hard disk controller DOS which includes OPUS/THREE, a text 
for 4 x 10M byte editor (TEXTED), an assembler (ASSEMBL), 
Hard disk and a package of useful system utility programs. 

Printer: FORTE: An OPUS run-only system monitor, perfect 

— Choice of 80/132 column for end-user installations. Runs all OPUS 

various speeds 30 CPS to 600 LPM Language Programs. 
Display Screen & Keyboard: OPUS: Business-oriented, block-structured high-level 


— 24x 80chr. display with Numeric 
pad and Cursor Control Key. 

Languages: 

— OPUS (Structured BASIC) 


language. Includes such capabilities as 
extended arithmetic precision (up to 55 digits), 
multi-character variable names, and easy to use 
string operations. Includes a built-in DOS with 


random access files, machine code and OPUS 
subroutine calls, overlays, and more disc 
file commands. 


SRR RESPECT TG TROIS LPI ERE LOE DELETE EE LEAL LAE LLL LLL DOD LEER, 


Power/Environment Requirements physical Dimensions 

* 240 volts (+ or — 10%) * CPU and disk drive cabinet: 
21.5” wide, 26” high and 
26 to 33” deep. 

* No special air condition is required. * Display screen and keyboard: 

* Operating temperature: 50°F to 22” wide, 15” high, 20” deep, with 
95°F (10°C to 35°C). Recom- removable keyboard attached. 
mended ambient 77°F (25°C). * Desk: 50” wide, 26” high, 

* Humidity 20% to 80% relative 24” deep. Custom sizes and 

non-condensing. finishes available on request. 


ABACUS COMPUTER STORE 
512 Bridge Road, Richmond, Victoria 3121. 
Phone (03) 429-5844 429-4780. 


little routine for each mathematical 
function that requires decimals to be 
used. This should pose few problems 
for those with the larger memory 
machines but it will undoubtedly 
occupy a fair chunk of the basic 1K 
system. 

So much for bad news; now here are 
some of the good features of the 
language. 

aking numeric functions first, the 
BASIC offers up to 26 single dimension 
numeric arrays of any length. It also 
allows three Boolean operations — 
AND, OR and NOT. 

The randomising functions are worth 
a mention. RANDOMISE n sets a seed 
value while RND(n) gives a random 
number in the range 1 to n. PEEK and 
POKE are both available so_ it’s 
possible to read or modify memo 
contents; coupled with the US 
function, this means that Z80 machine 
code routines can be executed. 

Up to 26 FOR . . . NEXT loops can 
be nested and the number of nestable 
subroutine calls seems to be dictated by 
the amount of memory available to the 
stack. On the 1K machine with a short 
(4 line) program, I was able to get 327 
subroutine calls in before needing to 
RETURN. 

Strin 


functions, while adequate, 
could 


efinitely be improved. The 


absence of a DATA statement and the - 


lack of string arrays caused particular 
frustration. Although there are ways 
around these problems, they can be 
time consuming and messy. 

The functions which are available, 
and which form the building blocks 
of string handling subroutines, are 
STR$, TLS, CODE, CHR$ and INPUT. 
STR$(n) returns a string of 1 to 6 
characters representing the signed, 
decimal value of n. TL$ returns a strin 
minus its first character, while COD 
returns the code for the first character 
in a string. CHR$(n) represents the 
character whose value is n and INPUT 
allows the operator to input numeric or 
alphanumeric information. A nice touch 
is that if the destination of input is a 
string variable, then the BASIC kindly 
provides a pair of quotes which act not 
only as a prompt, they also save a little 
bit of keying. 

There is one trap here for the 
sa he and I fell into it. I had this nice 
little loop going and after a while I 
got fed up with it. Could I get out of 
the system — could I heck! I hit 
everything in sight but all I managed 
to do was crash the system (see earlier). 
The trick is that if you are in an input 
string loop, remove the quotes and 
then put in an arithmetic expression 
which will resolve outside the range 
-- 32768 to 32767. 

So, that’s the BASIC — I reckon that 
it’s pretty good under the circumstances 
and in some respects I prefer it to the 
BASICs that do all your thinking 
for you. 


Documentation 

This comprises a programming cum 
operating manual. It’s very well 
Se sitbaate being written by Hugo 
avenport of Cambridge Consultants, 
with appendices by the mystery man 
from Cambridge who wrote the BASIC 


interpreter. (A fiver to the first reader 
to identify this elusive gent). There are 


a few small mistakes in the manual — 
none of them terribly serious and all of 
them being dealt with before the next 
reprint. It’s probably good enough to 
learn to program from it and my 
only real criticisms lie in the area of 
what it does (or rather, doesn’t do) for 
the raw beginner. I lent the machine to 
one such person for a few hours and 
here is his reply regarding the docu- 
mentation: 

I read Chapter 2 (Getting Started) 
and got completely lost by the third 
page. One minute it’s telling me how to 
wire everything up, the next there’s 
something incomprehensible about 
storing programs on tape. I couldn’t 
find an ‘Idiot’s Guide to getting started’ 
anywhere.” 

Maybe the Operating Manual wasn’t 
designed with such a person in mind — 
even so, novices like him must surely 
ene a good sized chunk of the 
ZX80’s ownership potential. 


Future plans 


A new ROM is being developed which 
will overcome most of the shortcomings 
of the existing system. Being 8K instead 
of 4K means that file handling routines 
will enable us to read and write tapes — 
even discs! This new ROM will also 
include the missing trigonometrical, 
logarithmic and floating point arith- 
metic functions. 

Another area of development is on 
the memory front. A 16K Bue in 
dynamic is a distinct possibility; 
this will be considerably cheaper than 
taking the present $600 expansion 
route. A printer is also likely to appear 
in due course. 


Potential usé 


In its present form the ZX80 offers an 
ideal introduction to computing. It 
makes BASIC easy to learn, it’s small 
enough for it not to be intimidating 
and it’s cheap enough that, should you 
decide computing is not for you, 
ou can give it away, sell it or whatever. 
ndeed it’s probably cheaper to learn 
BASIC this way than to pay for many 
of the courses around. 

Teachers might buy it for their 
students’ use because at the price 
there is no need to go through a 
complicated rigmarole to get the 
money. The 1K version can be used for 
fairly simple games and _ activities, 
see it’s likely you will want to 
expand it before very long. Later, 
when the file handling facilities are 
introduced together with floating 
point arithmetic, | think the machine 
will become really useful, though still 
very much at the personal level. Home 
accounts and eee neerine calculations 
spring to mind immediately — don’t ask 
me why! Suddenly the 
becomes something more 
teaching machine or toy; 
become a real computer. 


Conclusion 


Having just read Science of Cambridge’s 
claims for the machine again, I have to 
say I agree with most of them. The 
only point I would question is that it 
offers high resolution graphics. OK, OK, 


machine 
than a 
it starts to 


so they are eda the same game as 
everyone else .. . all the same I feel that 
it should be explained. Just lately, 
people have taken to calling pixel 
ar, high resolution graphics. 

ccordingly, what used to be called 
high resolution graphics now has to be 
called ultra high resolution arcs To 
put it another way, the ZX80 offers a 
graphics resolution of one quarter of 
one character, plus you must write your 
own software to be able to use it. The 


‘TRS-80 is in exactly the same boat, 


unless you want to buy a high reso- 
lution add-on at about $150. 

The ZX80 appears to be a well 
thought out machine both in terms of 
hardware and software. It has an 
excellent editor and interpreter which 
between them help you avoid all sorts 
of nasty pitfalls. The BASIC instruction 
set lacks one or two fairly important 
facilities — namely file handling and 
floating point calculations. Despite this, 
it’s still a fine machine on which to 
learn about computing. The new 
ROM expected later this year will over- 
come the prime limitations leaving me 
very little to say except that I hope 
Sinclair Equipment can cope with the 
expected flood of orders and, perhaps 
more importantly, the after sales 
service which is vital in this sort of 
operation. 

Our thanks go to Clive Sinclair for lend- 
ing us the machine, and to Jim West- 
wood (its designer) for patiently 


answering so many questions. 


Prices 
Built: 
Main adaptor: 

Memory expansion 
board: (takes up to 3K) $28.50 
each extra 1K: $10.00 
Manual: (free with machine) $15.00 


$295.00 
$16.00 


Benchmark timings (in seconds) 


BM1 1.46 
BM2 4.69 
BM3 9.18 
BM4 8.95 
BM5 cae | 


BM6 
BM7 39.2 

BM8 not performed (see text) 
AT A GLANCE 

First Impressions 


Looks TTT 

Setting up a 2 2 

Ease of use * KEK 

High Level Languages 

BASIC KK 

Performance 

Processor KK 

Cassette KK 

Expandibility 

Memory x 

Bus kK 

Compatibility 

Hardware * 

Software * 

Documentation # EX 
kK KK 


Value for money 


F**K Excellent 


***K Vv. good 
rie 2k 2k good 
¥* fair 

. poor 
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HY-Q 1000 


The Worlds Most 


~ Intelligent Printer 


Add super printing to your 
computer deal...the smart way 


@ Logic controlled by five 
microprocessors 


@ Non-volatile resident 
memory 


@ Automatic error correction 
(a single character to acom- 


plete line) 


@ Proportional Spacing (with 


1/60 inch resolution) . 


@ Pica size type at 10 char- 


acters per inch 


@ Elite size type at 12 char- 


acters per inch 


@ Mikron size type at 15 char- 


acters per inch 


@ 1, 1%, 2, 2%, 3, 3%. line 


Spacing 


@ Software select 
Normal print 
Normal print, underlined 
Bold print 
Bold print, underlined 
Reverse print (white on 
black) 


@ Automatic carriage return 
at end of line 


..-. for under $300 


Automatic storage of often 
used formats (tabs, spacing 
etc.) 


Automatic storage of often 
used phrases 


Multi-lingual keyboard stan- 
dard 


Receive only printer 
Automatic column layout 


Through-put printspeed of 
20 CPS (Minimum) 


13.2 inch printing line 
17” paper width capacity 


13e columns at 10 charac- 
ters per inch 


158 columns at 12 charac- 
ters per inch 


198 columns at 15 charac- 
ters per inch 


Automatic paper feed 
Built-in anti glare shield 


Accepts carbon or fabric 
ribbon cartridge 


Various color ribbons avail- 
able 


Automatic centering of 
titles 


@ Automatic printing of VER- 


TICAL lines (to separate col- 
umns) 


@ Automatic relocation key 


@ All printing elements 


Multi-lingual 


@ Automatic decimal point 


location 


@ Automatic carriage posi- 


tioning 


@ Electronic digital readout to 


Show: 
Number of characters till 
end of line 
Number of lines till end of 
page 
An existing error condi- 
tion 
Selected automatic func- 
tions 


Switch selectable strobe, 
busy and acknowledge polar- 
ities on centronics 779 inter- 
face 


Signal light indicates when in 
upper case 


Switch and software select- 
able upper case/lower case 
normal 


Signal light indicates when in 
auto column layout mode 


Allows carriage return with- 
out line feed 


Allows line feed without car- 
riage return 


Electronic tab set 
Electronic tab clear 
Electronic tab key 


Function to cancel all tab 
margin and spacing formats 


Electronic margin set 
Electronic margin reset 


Automatic backspacing of 
1710, 1712, 1715 or 1760 
inch 


Switch and software select- 
able auto carriage return and 
line feed on carriage return 


Automatic recall of often 
used formats 


Automatic recall of often 
used phrases 


100 printable characters 


Electronic keyboard 


Daisy wheel printing ele- 
ment 


Noise reduction kit (factory 
installed) 


COMPLETE WORD PROCESSING SYSTEM WITH 32K CBM, TWIN MINI FLOPPIES AND XYMEC FOR AROUND $8,000. 


COMPUTERWARE, 305 LA TROBE STREET, MELBOURNE 3000. 
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TELEPHONE: (03) 602 1006 


Marketing Strategies of 
Microcomputer Manufacturers 


by Dr. Jon Patrick, Dept. of Data Processing, Prahran C.A.E. 


The very earliest development of the microcomputer industry started with expert enthusiasts 
designing and building very small systems from readily available components. The electronics 
organizations who had the entrepreneurial foresight to see the potential of this market are now 
exceedingly prosperous. Indeed the names of Tandy, Apple and Commodore are probably 
better known by the public than the very long standing computer industry giants like 
Univac, Burroughs and Honeywell. How is it that these miniature companies 
have been able to achieve such a marketing coup? 


When looking at microcomputer systems 
one must understand that their con- 
figurations have only developed a 
clear profile in the last few years. It 
is now evident that there are three 
styles of system packaging and each 
is designed to appeal to a different 
market and fall into a different price 
range. 

The Category 1 machine consists 
of a processor, memory and keyboard 
built in one unit. A television monitor 
is added-on for screen display and it 
is possible to expand the system with 
add-on disc drives and other peripherals. 
The computer is designed to principally 
support BASIC and has a starting price 
between $700 and $1600. The best 
known machines in this category are 
the Apple, Tandy, Sorcerer, Commo- 
dore and Ohio C2 series. 

The Category 2 machine is a fully 
integrated computer, housing in the 
one cover the processor, memory, 
disc drives and sophisticated VDU. 
Language facilities are usually un- 
restricted with an advanced operating 
system available and extra disc drives 
can be added if necessary. The basic 
price for this type of machine is about 
$4500 and best known brands are the 
| Versatile, Sord and Superbrain. 

The Category 3 microcomputer con- 
sists of a processor and memory in a 
special cage that has extra board slots 
to allow expansion of the system. Dual 
disc drives either 5” or 8” are separate 
from the cage but an interface card to 
operate the drives is held in the cage. 
A basic system will support only 1 user 
and cost about $4000, but the same 
| system can be expanded up to about 7 
users or more. However, a separate 
VDU will have to be supplied for each 
user. Usually it is possible to add on 
extra disc drives including large capacity 
hard disc drives. The better known 
brands in this category are Cromemco, 
Ohio, Altos and North Star. 

This article will concentrate on the 
Category 1 computers as they are 
certainly the most popular machines 
no doubt because of their low price. 
The computers to be discussed are the 
Tandy Level II, Exidy Scorcerer, Ohio, 


Apple II, Commodore and Compu- 
color. Although the Compucolor is an 
integrated system it fits into the price 
range of the Category I machines 
and offers the same level of language 
features. 

The usual evaluations of computers 
study a minimum configuration as 
provided by the Australian agent. 
Because of the different marketing 
strategies each computer has different 
features in this minimum configur- 
ation, thus the usual evaluations are of 
little use for comparative analysis bet- 
ween systems. Also with only limited 
time the reviewer can only test the com- 
puter with somewhat artificial data 
and programs which may be quite 
irrelevant to a particular user’s needs. 
The reviewers pick out the good points 
that they can see in a machine’s design 
but quite often dismiss their criticisms 
as a quirk of their own preference. 
On the other hand, the vendors’ 
literature gives glowing reports that 
often disguise the information needed 
to establish real measures for compara- 
tive evaluations. Examples of infor- 
mation needed for comparative analyses 
that is not readily apparent in the 
advertising literature is that the Sorcerer 
and Apple computers require a separate 
monitor usually costing $100 to $150, 
whilst with the Commodore there is 
an extra charge of about $190 for 
cables when adding on a disc drive. As 
well, the Tandy and Sorcerer require 
a special expansion unit costing $400 
to $500 to add on a disc drive. The 
Compucolor in comparison to the 
other competing machines is expensive 
for memory upgrades. 

Indeed in some instances the com- 
puter has to be returned to the agent for 
installation of the extra components. 
This procedure for system expansion is 
a common policy used by large man- 
ufacturers who obviously don’t want 
untrained staff fiddling with very 
expensive equipment. Also it gives the 
advantage to the vendor that the 
customer has a very high dependency on 
the vendor for a long time. One could 
almost see this marketing strategy as an 
income maintenance scheme. 


To overcome these problems I have 
defined the components necessary to 
form a “Minimum Small Business 
System’? (MINBIS). This configuration 
consists of a processor, 32K RAM, 
keyboard, monitor, one I/O interface 
(serial or parallel) as needed for either 
a terminal or printer and dual 5” 
disc drives with controller.. A printer 
is not included in the system because 
of the great variations in the require- 
ments of different businesses and the 
concomitant range of printer costs. 

The price of each manufacturer’s 
components that are necessary to 
make a MINBIS is presented in Table 1. 
The first two rows of Table 1 make up 
what I call the “basic configuration” 
as distinct from the manufacturer’s 
minimum configuration which may 
have considerably fewer features and 
therefore lower price. This table of 
data gives us the first profile of the 
various manufacturers marketing strat- 
egies. Firstly, it can be seen that the 
systems that are cheap as a basic con- 
figuration are not necessarily equally 
cheap to expand. 


Apple 


Apple has opted for a basic unit which 
is versatile enough to take a lot of 
expansion having 7 built-in slots in the 
main case. As well the main board has 
space for a full 48K RAM with another 
12K ROM dedicated to the BASIC. 
The result is a more expensive minimum 
configuration but a cheaper unit to 
expand. You would have to add about 
$400 to the monitor price if you 
wanted the system to operate with a 
colour display. 


Compucolor 


The Compucolor and Apple are highly 
orientated to colour displays and so 
they appear to be in direct competition. 
The Compucolor is the most expensive 
system in its minimum configuration, 
however it has already built-in the 
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APPLE COMMODORE COMPUCOLOR OHIO SORCERER TANDY 
(S) ($) ($) ($) ($) (S) 
CPU 32K RAM 
Keyboard 1729 2249 3099 1356 1524 1389 
(24K RAM) 
Monitor 100 built-in built-in 150 150 built-in 
I/O Interface 230 built-in built-in built-in built-in 140 
Expansion Not Not Not Not 499 479 
Interface Unit Necessary Necessary Necessary Necessary 
lst Disc Drive 
and Controller 759 2417 built-in 988 1350 699 
2nd Disc Drive 660 Including 595 597 750 679 
Cables 
TOTAL MINBIS PRICE 3478 4666 3694 3091 4273 3377 
TABLE 1 Price breakdown of the ‘Minimum Small Business System’’ 
colour monitor and a single disc drive. three ROMPACs, one for BASIC, 


So this equipment is directed at people 
who have the money to make a large 
initial outlay. Interestingly Compucolor 
is the only Category 1 computer mar- 
keted by a company that is an active 
OEM (retailer) of other brands of large 
computer equipment. All the other 
Category 1 computers are marketed 
by organizations that have their micro- 
computer as their main line. The high 
initial price of the Compucolor suggests 
the vendors are not chasing bulk sales 
and therefore the systems are most 
likely retailed on a higher profit margin 
than other computers. This is consistent 
with the fact that OEM agents gen- 
erally work off larger margins than the 
microcomputer specialist retailers. 


Commodore 


The Commodore is more expensive than 
all its competitors both in its basic 
configuration and in the MINBIS con- 
figuration. The Commodore is designed 
as two units. The first is an integrated 
keyboard, processor and monitor and 
the second is a dual disc drive unit of 
substantial storage capacity. In my 
opinion, this type of packaging, the 
higher price tag and no attempt to 
cater for the diversity of interests of 
microcomputer enthusiasts by in- 
corporating easy expansion facilities, 
suggest the Commodore has _ been 
designed specifically for the small 
business user. This conjecture is sup- 
ported by the emphasis on the develop- 
ment of business software that the 
Commodore organization is currently 
pursuing. I daresay they realize that the 
higher price tag will be offset by good 
salesmanship on their part end in the 
businessman’s mind by the good soft- 
ware. Also, the businessman once having 
decided on the system will be more 
tolerant of the gazumping tactic of 
paying extra for cables (about $190). 
After all, he sees the whole expenditure 
as tax deductible. 
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Ohio 

Ohio make an extensive range of com- 
puters, the smallest being a single board 
unit, costing a few hundred dollars, 
up to multi-user systems with large 
hard-disc units. However in this article 
discussion is restricted to the Challen- 
ger II unit which competes with the 
other Category 1 computers. From 
Table 1 it can be seen that the Ohio is 
the cheapest basic system and also the 
cheapest MINBIS. However unlike other 
manufacturers Ohio don’t offer indivi- 
dual items of add-on equipment but 
instead they offer up-grade kits contain- 
ing a number of different components. 
This marketing approach does make it 
difficult to assess the cost of individual 
items for comparison with other manu- 
facturers’ prices. 

Nevertheless, this factor cannot hide 
the fact that the Ohio equipment is 
extremely price competitive, yet, the 
Ohio has not had the sales success of 
prefer to be able to have immediate 
plug-in add-on peripherals than have 
to return their systems to the supplier. 
The prices presented here are derived 
from the differences between various 
configurations and so they may differ 
slightly from prices actually quoted by 
Ohio dealers. As well, Ohio offer many 
different operating systems and charges 
may vary depending on the particular 
agent you are dealing with. 


Sorcerer 


The Sorcerer has taken on a design 
that attempts to draw in the advan- 
tages of other systems. Instead of 
having the computer set up with a 
permanent language and thereby lim- 
iting the practicability of implementing 
other languages it has a removable 
ROM PAC whereby any language 
one wants is just plugged-in. Unfort- 
unately whilst the idea is good only 


one for WORD PROCESSING and a 
DEVELOPMENT PAC have been avail- 
able for some time. to expand the 
system for disc drives or other per- 
ipherals you must buy and expansion. 
interface unit at a cost of $499. The 
Sorcerer uses an extremely high cap- 
acity disc drive which gives the user a 
great advantage but, on paper, makes 
expansion of the system appear very 
expensive. I shall make further comm- 
ent on this apparent cost later. 


Tandy 


The Tandy computer like the Sorcerer 
offers a basic system at a low cost. 
Indeed Tandy have taken this mar- 
keting strategy to the extreme with 
the Level 1 system costed at $699, 
although such a system is so dimin- 
utive it is of little use in any substantial 
application. Of course, their strategy 
has been extremely effective at setting 
up a wide customer base as once the 
user has a minimum system they will 
not be inclined to switch to more 
cost competitive equipment. 

To expand the Tandy to a MINBIS 
system an expansion interface unit is 
needed to hold the extra memory 


boards, disc controller and I/O inter- 


face. The Tandy design strategy of 
modularizing all units has lead to the 
situation where each unit including the 
monitor, central processor unit, ex- 
pansion unit and two disc drives all 
require their own mains power supply. 
If we add a printer to this list then there 
is a great clutter of 6 cables all vying 
for the wall socket. The solution to 
connecting all the units into the mains 
is relatively simple with the use of a 
bank of 6 sockets that has one cable 
to the mains outlet. However this sol- 
ution does add somewhat to the clutter 
already on the floor. But on a more 
serious note I wonder whether the 
mains wiring in a house or office is 
suitably designed to safely provide the 


TABLE 2 


BRAND MINBIS DUAL5” DISC DUALS” DISC DCUC SSP 
$ CAPACITY DRIVES $/K bytes (200K) 
(K bytes) ($) 
Apple 3478 204 1419 6.96 3451 
Commodore 4666 340 2417 8.06 3861 
Compucolor 3694 102.4 1390 557 4668 
Ohio 3091 140 1394 9.96 3689 
Sorcerer 4273 700 2599 S11 2416 
Tandy So77 139 1857 13.36 4192 


Disc Capacity Unit Cost (DCUC) and Standized System Price (SSP) 


power drawn by such a battery of 
devices, or even if Tandy has studied 
this question. 

One of the aspects of Tandy’s mar- 
keting that has puzzled Australian micro- 
computer pundits is that while their 
USA prices have tumbled over the last 
few years the Australian prices have 
not diminished anywhere near as much. 
It is conventional wisdom that Ameri- 
can made computer equipment can be 
marketed in Australia for the same 
number of Australian dollars as the 
American dollar list price, or at 
most 15% more because of Australian 
sales tax. An inspection of an Amer- 
can magazine showed a list price for 
the Tandy basic configuration, listed 
in Table 1, is $US 998 whilst the 
Australian price is $A 1389. The ex- 
pansion interface is advertised at $US 
299 whilst in Australia you would pay 
$A499. This differential in price is 
even greater when one considers that 
the American dollar is valued at about 
85% of the Australian dollar. The same 
advertisement that gave the above 
American list prices was actually offer- 
ing all Tandy equipment at a 25% dis- 
count. One can only wonder why the 
benefits of cheaper production costs 
have not been passed on to Tandy’s 
Australian customers. Similar price 
differentials can be found for the 
Commodore Pet with an American 
price of $US1295 compared to the 
Australian price of $A2249. The 
respective prices for the Commodore 
dual floppy disc unit are $US1295 
compared to $A2417, though it is 
unclear whether the Amercian price 
includes the cost of cables. 


Standardized 
System Price 


For each computer the estimated cost 
of dual 5” disc drives plus controller 
and the actual disc storage capacity 


available to the user is listed in Table 
2. If we divide the disc drive cost by 
the disc capacity we arrive at an entity 
which I call the Disc Capacity Unit 
Cost, henceforth the DCUC, with 
units of $/K bytes. This unit is of 
course the cost to the user of 1000 
characters of disc storage. Before we 
analyse this table a few special points 
need to be made. Firstly the prices in 
column 3 include the cost of two disc 
drives, controller and expansion inter- 
face unit if it is necessary. For the 
Compucolor and Ohio system an 
estimated cost of $200 was made for 
the controller. The numbers in column 
3 are the disc space available to the user 
as presented in the manufacturers’ 
literature. 

The Sixth column of Table 2 rep- 
resents a concept that I have created 
which is the Standardized System Price 
(SSP). In other words if we could con- 
figure every system in exactly the same 
way what would each system cost. 
While it is not easy to achieve identical 
configurations the SSP presented here 
should go reasonably close. The stan- 
dard system has the usual processor, 
keyboard, 32K RAM memory, monitor, 
I/O interface and 200K disc capacity. 
The cost of the 200K disc capacity is 
determined simply by multiplying the 
DCUC (column 5 in Table 2) by 200 
adding the result to the MINBIS price 
(column 1) and then subtracting the 
price of the actual dual disc drives. The 
resulting Standardized System Price 
represents a measure of the value for 
money in the hardware that you are 
buying. If the SSP is low then you are 
getting good value for money. The only 
modification made to the SSP was for 
the Compucolor system where $350 was 
subtracted from the computed SSP 
to reduce it to an equivalent system 
with a B&W instead of acolour monitor. 

The SSP now forms a basis for rel- 
ative assessment of the various systems. 
It is of no use as an absolute measure 
because the money quantities have 


little practical meaning. The SSPs 
show that while the Sorcerer is ex- 
pensive it gives good value for money. 
The Apple holds its own as a middle of 
the competition system whereas the 
Ohio though the cheapest MINBIS 
considerably weakens as a value for 
money buy. The Commodore, although 
the most expensive MINBIS system 
does improve to be ranked as fourth 
on a value for money basis. 


Conclusion 


The Sorcerer and Commodore systems 
offer large disc capacities most nec- 
essary for business applications. The 
Sorcerer offers extremely good value 
for money according to the SSP where- 
as Commodore falls in the middle of 
the range. The Apple scores well as 
being the only system that is in the 
leading three, both for actual cost of 
a MINBIS and the value for money as 
measured by SSP. As well, it provides 
flexible configuration with the 7 in- 
board card slots and colour output. 

The Ohio is the computer with 
the minimum outlay and minimum 
expansion costs however it slips a little 
behind on the relative value for money 
measure. The Tandy system is the 
second cheapest basic configuration 
but is more expensive to expand than 
the Ohio or Apple. It really slips behind 
badly to be the second last system on 
the value for money SSP measure. The 
Compucolor has the highest price in 
a basic configuration but if you like the © 
design of a fully integrated colour 
system then it is the one for you. 


Software 


This article has only looked at the hard- 
ware configurations of the 5 systems 
which is not the whole story when 
assessing computers. Benchmark tests 
will tell you about machine perfor- 
mance while a study of the BASIC 
will indicate the computer’s language 
sophistication. While hardware is much 
easier to assess than software, it is 
much more independent of the user’s 
needs. The user should think of the 
hardware element of a system as an 
engine. Engines can come as deisels 
or petrol or two strokes and within 
any of these categories a myriad of 
capacities, cylinder configurations and 
general design features are available. 
But it is important to buy the type 
of engine approximately equal to job 
in hand. Every engine needs wheels, 
gearbox, differential and appropriate 
body to harness the engine’s power 
in a manner appropriate to the user’s 
needs. It is the software that customises 
the power of hardware in the manner 
appropriate to your needs. So if you 
find two manufacturers’ engines (hard- 
ware) equally appropriate and compet- 
itive carefully check the software so 
that you don’t end up buying a sedan 
when you really need a ute. 
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Get Serious 


Two microprocessors from MicroPro Design to provide you with a choice. The tried and proven 
“Front Panel Computer” or our new economical ‘‘Single Board” processor. Either way you 
obtain the power of the 6502 microprocessor in a form that is ready to run using the on-board 
digital input/output lines or any combination of the range of standard interfaces available. 
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MicroCon MicroCon OEM 
“Front Panel Computer” “Single Board Computer” 
$200 $150 


The MicroCon/OEM microprocessor is completely compatible with our original MicroCon. Use 
MicroCon as an economical development tool and when you are ready plug the programme into 
the OEM version to keep finished cost down. 

OR 
With a standard RS232 terminal use the MC/OEM itself for development with our unique real- 
time monitor. This allows you to watch what is happening in your working programme. 


A few of the interfaces which are available to plug directly into the MicroCon system. Most 
cost around $100. You can even construct your own on the prototyping board which costs just 
$17. 


MCDI 1 MCSIO MCAD1 MCDA2 
Digital Input Serial |/O Analogue Input Analogue Output 
So when you are ready to get serious . . . so are we. Delivery is usually Ex-stock to four weeks. 


Contact us for a copy of our brochure and information about specific applications. 


MicroPro Design Pty. Ltd. 


P.O. Box 153, North Sydney, N.S.W. 2060 PH: 02-4381220 


DIALOGUE STRUCTURE 


FACE TO FACE 


AND DESIGN METHODOLOGY 


David Hebditch looks towards dialogues in this, his second visit to the man/machine interface 


Before considering methodologies in, 
detail, it’s perhaps appropriate to 
examine the structure of dialogues in 
typical commercial microcomputer 
systems. 

The generic use of the term 
‘dialogue’ may be applied to a group of 
related and structurally or syntactically 
similar exchanges with the system. The 
grouping might be related to terminal 
types or application areas. For example, 
a ‘forms mode dialogue’ can take place 
on a display and a _ conversational 
dialogue on a serial printer. Clearly, 
order entry is likely to be different in 
style from interactive program develop- 
ment. 

Within each ‘dialogue’ there may be 
a number of ‘transactions’ (see Figure 
1), each being a self-contained exchange 
with the computer and comprising 
one or more input and one or more out- 
put messages. A Sales Accounting 
Dialogue might include an Order-Input 
Transaction, a Credit Note Transaction, 
a Customer File Update Transaction 
and so on. 

In turn, each message will consist of 
a number of data items plus various 
formatting and control characters. 

Figure 2 illustrates how a user might 
have access to a transaction handler 
which will enable him to select the 
transaction-processing routine he wishes 
to talk to. Once in the transaction he 
can get to another by returning to the 
handler or, in some cases, by going 
directly via a ‘next transaction’ field in 
the input format. This is shown in more 
detail in Figure 3. The transaction 
selection may be performed by selecting 
from a menu list or by entering a tran- 
saction code. 

There are strong arguments for 
dialogue design to be one of the first 
activities in the design of the overall 
system. Computer usage is likely to be 
well integrated with the jobs of the user 
staff. So, from that point of view, the 
collection of dialogues can act as a 
definition of total system functionality. 

The system designer’s involvement 
with a dialogue may be relatively short- 
lived. On the other hand, many users 
may have to live with it for a number of 
years. Also, the designer’s perception of 
‘ease-of-use’ and ‘ease-of-learning’ is 
likely to be quite different from that of 
the ultimate user. The message here is 
that the user must be involved in the 
development of the dialogue; experience 
shows that this approach always pays 
dividends. When the system is being 
developed for no particular user or 
group of users (e.g. a package) it’s 
important for the designer to carefully 
monitor the initial installations. 

Figure 4 illustrates the recommended 
sequence in the design of dialogues. The 
approach is essentially ‘top down’ (what 
else!) and corresponds to the general 
structure of dialogues illustrated in 


* DIALOGUE 


TRANSACTION | - - -| TRANSACTION [- - - | TRANSACTION 
MESSAGE |- - -| MESSAGE |- - -| MESSAGE 


DELIMITERS 


DATA 
ITEM 


& CONTROL 
CHARACTERS 


Fig. 1 The structure of user/terminal dialogues 


RETURN TO 
TRANS. HANDLER 


SIGN-ON 


PROCEDURE 


TRANSACTION 
HANDLER 


TRANS. 
ROUTINE 


TRANS. 
ROUTINE 


GO DIRECTLY TO ANOTHER 
TRANSACTION (USER OR PROGRAM INITIATED). 


Fig. 2 Transaction handling 


Figure 1 above. Subsequent articles in 
this series will discuss each of the design 
stages in more detail. 

Note that error-handling is difficult 
to isolate to one step in the process. In 
practice, the error-handling mechanisms 
of a dialogue can cause more design and 
development problems than any other 
aspect. One of the major benefits of a 
system where the user interacts directly 
with the computer is the resultant 
improvement in data quality. It is urged, 
therefore, that this consideration be 
kept in mind during each stage of the 
design process. 

Choosing the most appropriate style 
of dialogue is probably the most crucial 
stage of the design process. The implica- 
tions of getting it wrong can be fearful. 
In three case histories I know quite well 
(two in the private sector and one in the 
public sector) major mainframe 
computer projects had to be scrapped 
(at losses ranging from $90,000 to 
$300,000). In each instance’ the 
dialogue style selected was quite 


inappropriate to the user environment; 
one too complicated, one too long- 
winded and other too_ inefficient. 
Program structures tend to correspond 
very closely with dialogue structures 
and revising the latter is often just not 
feasible. 

Figure 5 attempts to illustrate the 
complexity of relationships between the 
various dialogue styles and_ their 
influencing factors. In fact, the number 
of combinations is unmanageably 
large. A process of _ reduction, 
therefore, needs to be applied to the 
various influences. The designer needs 
to work through the areas shown, 
specifying all the influencing factors. 
Each of the styles described in next 
month’s article will produce varying 
degrees of ‘fit’ with the chosen 
influences. 

Experience with this technique has 
shown that it’s best to view the process 
as one which deselects inappropriate 
styles rather than the other way around. 
Only careful thought and discussions 
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FACE TO FACE 


*-Name/user number 
SIGN-ON -Passwor d 


-Trans ID/Program ID 


OUTPUT 
MESSAGE 
FORMAT 


*Prompts or 
«Screen formats 


USER ENTERS 


INPUT *Free format 


‘Forms mode 


MESSAGE 


| 
i\OUTPUT ERROR, '|-Error handling 
IMESSAGE i *Error indication 
a —~7 777 | ¢-Amendment/re-entry 
Fl || (partial or complete) 
|| -Re-verification 
t 
{ 


a 
i; USER CORRECTS! 
1OR RE-ENTERS  ! 


DEFAULT 


Fig. 4 a structured approach to dialogue design 


‘Identify influencing factors 
- Eliminate unlikely prospects 
«Select or combine best choices 


DESIGN 
DIALOGUE 
STYLE 


«Investigate application 
and user requirements 
-Speculate possible transaction 
profiles 
«Get user opinion on short-list 


DESIGN 
TRANSACTION 
PROFILES 


*Pay attention to layout and coding 
-Efficiency of input 

*Clarity of output 

eand so on 


DESIGN 
MESSAGE 
FORMATS 


¢ Error avoidance to be emphasised 
« Ease of correction 
(NB This is a continuing process 
rather than a discrete activity) 


DESIGN 
ERROR 
HANDLING 


*Correct use of coding 
DESIGN *Problem of delimiters 
ae ITEMS etc, 

ETC. 


NEXT *Default to same transaction 
ACTION «Choose to return to transaction handler 
*Select new transaction and go direct 


SELECT 
Fig. 3 Profile of a typical dialogue 


LOCAL 
PROCESSING 
POWER 
AVAILABLE 


with users can get the best combination 
of styles. 

Next month I will begin a review of 
the main styles of dialogue available to 
the designer of microcomputer based 


systems. 
1 Purpose Enquiry / Data 
Input/Database 
Admin. gee 
2 Operator Type Specialist / TYPE POSSIBLE — 
Regular/Casual FEATURES DESIRABLE 


3 Operator Roll Active/Passive 
4 Operator Intelligence High/Average 
5 Operator Tolerance High/Low 
6 Level of Training Less than 5 
mins/Less than 
1 day/More 
than 1 day 
7 Response Time Less than 1 
sec/1-4 secs/ 
Over 4. secs/ 
Over 15 secs 
High/Low/ 
Input/Output 
Slow 
Keyboard- 
Printer/Fast 
Keyboard- 
Printer/TTY- 
Compatible 
VDU/ 
Commercial 
VDU 
Intelligent 
Terminal 
High/Low/ 
Input/Output 
12 Multiple Applications Multiple 
Applications 
per terminal 


MULTIPLE 
APPLICATIONS 


/ DIALOGUE 
PURPOSE: 


ENQUIRY 
DATA INPUT 
DATABASE — 

ADMIN 


USER TYPE: 
SPECIALIST 
REGULAR 
CASUAL 


8 Volume of Data 


9 Terminal Type 


LEVEL 
OF 
TRAINING 
POSSIBLE 


USER 
ROLE: 
ACTIVE 
PASSIVE 


10 Local Processing 


11 Complexity of Data 


Fig 5 Factors influencing choice of 
dialogue: structure of relationships 


en! eae eee, ee eee eee 


20 APC 


THE TROUBLE WITH TRS-80's 


We like Tandy's home computer. At 
16K Level I! stage it is a reliable 
and reasonably priced entry to the 
magic of computers. But that cassette! 

Tandy's optional ''glitch kit'' 
makes it fairly dependable, but it's 
still slow, requires knob twiddling 
for volume level and button pushing 
for operation. 

Enough to put you off computers! 


TANDY 's ANSWER 


Of course Tandy has an answer, 
add an expansion interface and a 
small disk drive. 

Ask the price! 


ASP's ANSWER 


Now we have an alternative, and 
its not just a matter of offering 
a non-standard -small disk drive a 
little cheaper than Tandy with the 
attendant risk if it doesn't work. 


STRINGY FLOPPY 


The solution is a compact high- 
speed tape transport system entirely 
under the control of the computer - 
designed for data - 
not music. Its called 
STRINGY FLOPPY 

There are no controls 
to fiddle with, just one @ 
light indicating the 
drive is in operation 
and another indicating 
that data is being uC | 
written onto wafer. It simply plugs 
into the back of the Tandy keyboard 
unit. Or with an optional adaptor 
into the System 80 Computer sold 
by Dick Smith. 


WAFERS - NOT CASSETTES 


Unlike the cassette recorder that 
comes with the Tandy, STRINGY FLOPPY 
uses specially designed 'wafers'' 
about the size of a credit card and 
5 mm. thick. These contain an 
endless loop of special chromium 
dioxide tape ranging in length from 
1.6 to 23 metres. Their low mass 
means they operate reliably at high 
speed. 

Removal of a reflective label 
protects them against accidental 
overwriting of data. 

Their special tape and the 
digital recording method used 
means you don't lose data. 


RELIABLE RECORDING 


STRINGY FLOPPY uses a true 
digital recording technique like 
floppy disks, not fluctuating 
audio tone. The result - 
RELIABILITY. 

The system was designed for 
computers - not designed for 
music. 


the Tandy. 


NO MAINTENANCE DRIVE UNIT 


The STRINGY FLOPPY wafer has 
the pressure roller for the capstan 
built in. So the capstan and the 
record head can be fixed in the 
die-cast aluminium drive. No 
adjustments required. The wafer 
just slides into the drive and 
'clicks!' home. No other mechanical 
motion is required. And because 
wafers contain endless loops, the 
tape always travels in the same 
direction. 

There is no need for a rewind 
capability. 

Simplicity means reliability. 


INTEGRATION TO THE TANDY 
All this would be useless if 
STRINGY FLOPPY wasn't easy to use. 

So its operating system is ina 
permanent memory chip (ROM) in the 
drive unit. 
Using the 
SYSTEM 
command 
it becomes \3 
part of 


14K of ROM 
instead of 
just 12K. 
Commands 
al low 
you to 
initialize wafers 
(prove their integrity), 
load or save up to 99 files ona 
wafer on up to 8 STRINGY FLOPPY 
drives connected to the Tandy. 
Programs can be in BASIC or 
machine language. Loading the 1K 
DATA 1/0 program from wafer adds 
additional commands to store and 
retrieve data rather than programs. 


SPECIAL BONUS 


Those who know their Tandy's 
well will know all about the dreaded 
keybounce! Well, STRINGY FLOPPY's 


ROM contains a keybounce fix routine. 


Nice? 


RECORDING SPEED DENSITY 


STRINGY FLOPPY records at 7200 
baud (700 characters per second), 
14 times faster than Tandy's cassette 
on a Level |! machine. Tape speed is 
25 cms. per second, so you can 
calculate access and loading times. 
lf you "'hot-up'' your Tandy by 
increasing the clock speed, you wil] 


NOT DESIGNED 
FOR MUSIC 


get a proportionate increase in data 

density and therefore wafer capacity. 
Even on a standard Tandy you can 

fit up to 64K on a 23 metre wafer. 


PROGRAMMING 


With STRINGY FLOPPY you can create 
programs which chain under the control 
of your computer. The pressure on 
memory diminishes. ASP has programs 
such as its word processor and a data 
base manager which can demonstrate 
the possibilities for clever creative 
programming. 


THE CATCH 


OK, the bottom line. STRINGY FLOPPY 
complete with operating system, plug 
pack power supply, DATA |/0 program 
is $350.00 inctuding Sales Tax. Add 
$5.00 for freight within Australia. 

And we'll include a box of 10 
mixed length wafers (normally $35.00) 
and a 2 for 1 bus extender (normally 
$20.00) in the price. 

And a six month limited warranty. 

And a year's subscription to our 
STRINGY FLOPPY Newsletter. 


AND if you're not satisfied with 
STRINGY FLOPPY, return it within two 
weeks for a courteous refund (this 
applies only 


to non-Bankcard purchases) . 


So maybe there wasn't a catch. 


BANKCARD orders must quote 


full Bankcard number, 


Expiry Date and be signed. 


Versions for other computers are 
available. 


MICROCOMPUTERS 


797 DANDENONG ROAD, . 
EAST MALVERN 3145. 
VICTORIA AUSTRALIA. 


Telephone = 2118855 2118344 
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MORECOMPLEX EVALUATION FUNCTIONS 


Those readers who have followed the previous articles should now have a good understanding of the 
principles of tree searching. The concept of the evaluation function has already been 
introduced (sometimes called the scoring function), but up to now only simple functions 
have been considered. In this article David Levy will look at those for more complex games and the 
reader will also be shown how to devise his own. David considers, too, some 
simple methods of learning, and illustrates a method that allows the program to improve 


How good is good? 


Show a chess master a position from a 
game of chess and he will most likely 
make some comment about which side 
has the advantage. He might say: “White 
is slightly better,” or “Black has a clear 
advantage”, or ‘White is winning”. Press 
him further and he will tell you why it 
is that White is slightly better: perhaps 
the reason will be simple, such as White 
has an extra knight ... or maybe it will 
be more subtle, such as Black having the 
inferior pawn structure (or, even more 
specifically, a pair of “doubled pawns’’). 

In the language of chess players all of 
the master’s comments will mean some- 
thing. But when we write a chess program 
we have to put some numerical value on 
advantages such as an extra knight or a 
superior pawn structure, and the accur- 
acy with which we can do this is one of 
the principal factors in determining 
the strength of our program. The result 
of our efforts to quantify various forms 
of advantage is a device called an evalu- 
ation function, and for all interesting 
games the evaluation function is part of 
the key to siiccessful programming. 

_In ‘an earlier article I suggested a 
simple evaluation function for noughts 
and crosses, the justification for which 
lies in the fact that only rows, columns 
or diagonals with moves by one player 
only (and not his opponent) are of any 
real interest. Once a row has one move 
by each player, that row is of no further 
use to either of them. I did not get this 
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its own evaluation function. 


evaluation function from a World Cham- 
pion noughts and crosses player, I made 
it up by taking a brief look at the under- 
lying structure of the game. Alas, chess, 
checkers, backgammon, etc., etc., are all 
far too complex for such a simple ap- 
proach to be possible. We must therefore 
rely, for our evaluation function, on the 
advice of experts, either spoken or in 
books. | 

There are three stages in building a 
useful evaluation function for a com- 
plex game, and I shall illustrate these 
stages by using chess as my example. 


Identifying the 
important features 


In order to be able to tell a good posi- 
tion from a bad one, it is first necessary 
to know what features to look for. If 
you know nothing about chess, and you 
and I both look at the same position, I 
will be able to make a fairly accurate 
assessment of which side has the advan- 
tage and by how much, simply because 
I know what to look for. You will be 
looking at the same thing but will not 


understand what you see. But suppose 


I were to tell you that the most impor- 
tant thing in chess is material — how 
many pieces each player has on the 
board, and that the player with the most 
pieces usually wins. Then you can count 
the pieces, and if White has 16 pieces 
but Black has only 8 you will hazard a 
guess that White is doing quite well, and 
in general you will be correct. I could 


further advise you that the pieces have 
different values: that a queen is worth 9 
pawns, a rook 5, a bishop or knight 3, 
and that the king was beyond normal 
values. Then you could look at a posi- 
tion and fairly easily tell which side, if 
any, was ahead on material. You may 
know nothing else about chess but at 
least you can make a meaningful, first 
order estimate of which side is ahead 
and by how much, 

If it were possible for a chess program 
to search a tree 200-ply deep, an evalu- 
ation function with material as its only 
feature would almost certainly be suffi- 
cient to enable the program to play bet- 
ter than Bobby Fischer. But such is the 
nature of the game that a 20-ply search 
is not yet realistic, let alone 200-ply, so 
our evaluation function must have more 
features. 

In order to discover which features 
of the game are important, you may do 
one or both of two things. You may 
read some books on the subject, in the 
search for general advice (heuristics), 
and you may ask someone who is expert 
in the game. In answer to your question 
“What else is important in chess, apart 
from material?”, you may well receive 
the reply “Control of the central 
squares’. On investigating further you 
discover that pieces in the centre can 
move to, or attack, more squares than 
pieces on an edge or in a corner. And 
pieces that attack central squares may 
eventually be able to move to a central 
square, so attacking central squares is 
a useful thing to do. 


3, the program would not be sufficiently 
careful about its own pieces, and that as 
WMa was increased to 5 or 6 the pro- 
gram’s performance would also improve. 
The task becomes more difficult and 
more time consuming when using a 
multi-feature function. I would recom- 
mend building up your function slowly, 
starting with two features and getting 
their weightings adjusted satisfactorily, 
then adding a third feature and adjusting 
its weighting while keeping the other 
two constant, then add your fourth 
feature, and then add new ones in des- 
cending order of importance. As you 
add each new feature you should carry 
out some experiments, if you have suffi- 
cient memory, by playing the new ver- 
sion of the program against the previous 
one. You may discover that the addi- 
tion of a particular feature, while giving 
a more accurate position assessment, re- 
sults in such an increase in computation 
that the program can search only a 
much smaller tree and the end result is 
weaker play. 


Making your 
program learn 


You will have gathered from the previous 
paragraph that it is often a very time 
consuming and difficult matter to reach 
an optimal set of weightings for your 
evaluation function. One way to help 
overcome this is to make the program 
learn from its experience and improve 
its own evaluation function! 

A simple example is the case of our 
two featured chess function: 


WMa x Ma+ Mo 


We could modify our program so 
that it was able to play against itself, 
using two different values of WMa in 
each of the two “versions” of the pro- 
gram. If we start out in total ignorance, 
we could make WMa=1 in version 1, and 
WMa=100 in version 2. We then set the 
program to play a large number of 
games against itself, in half of which ver- 
sion 1 would be White and in the other 
half it would be Black. At the end of 
the series we would discover that ver- 
sion 1 had lost almost all, if not all, of 
the games. (I have already explained 
that one pawn is worth much more than 
One move.) We then set WMa to be 2 in 
version 1 (or we could reduce WMa in 
version 2) and keep the other value con- 
stant. After another series of games we 
would find that version 1 still lost very 
heavily, but possibly not quite so heavily 
as in the first series. If WMa was kept 
at 100 in version 2, we would discover 
that as the value of WMa reached 3 in 
version 1, version 1 would start to win a 
few games; when it reached 4 or 5 its re- 
sults would improve considerably, and 
by the time WMa was 6 it would possibly 
be outscoring the version with WMa= 
100, because although material is more 
important than mobility there are situ- 
ations in which the sacrifice of a pawn 
or two can advantageously increase a 
player’s mobility, and WMa=100 will 
never recognise those situations. 

This process of adjusting the weight- 
ing in accordance with the program’s 
results can, of course, be fully auto- 
mated, so you could switch on at night, 
go to sleep for a week, and when you 
woke up your program would be play- 


ing like a Grandmaster. But with more 
than two features in the evaluation 
function this type of learning process 
can be difficult to operate — the self- 
learning reaches a local peak in the n- 
dimensional .surface representing the 
various possible weightings and their 
results (n is the number of features), 
and it becomes difficult to climb out 
of the local peak in the search for a 
global peak. A method of overcoming 
this problem was discovered by Arthur 
Samuel, author of a famous draughts 
(checkers) program, but more about 
that in a moment. First I would like to 
describe a simple method of learning 
called “Boxes”, which can be applied 
to equally simple games with surpris- 
ingly effective results. 


Boxes 


Boxes is a method of decision taking 
that allows for a certain amount of pro- 
gram learning. A task (such as making the 
best move in a game) is split up into a 
number of sub-tasks (such as making a 
move in a particular game position) and 
a box is assigned to each sub-task. Inside 
the box is the information that is used 
by the program to guide its decision, 
and this information can be updated in 
the light of the program’s experience. 

Boxes was originally tested on the 
game of noughts and crosses. Donald 
Michie has calculated that. there are 288 
essentially different positions with which 
the player moving first may at some 
time be confronted. To each of these 
288 positions is assigned one box 
(matchboxes were used) and inside each 
box there are a number of beads. The 
beads each have a number on them, the 
numbers indicating vacant elements in 
the noughts and crosses array (i.e. places 
in which the box “program” can make 
its next move). If one box corresponds 
to a situation in which elements 1, 2 
and 3 are vacant, then that box.will start 
out life with an equal number of “1 
beads”, “‘2 beads” and “3 beads’’. 

When this box is opened (i.e. when 
the “program” has to make a move 
from the configuration corresponding to 
that box), a bead is drawn out at ran- 
dom, and the move is made according to 
the number on that bead. The bead is 
then replaced but the “program’”’ makes 
a note of the fact that this box was used, 
and that the bead chosen was (say) 
numbered 2. When the game is over, the 
boxes which were opened during the 
game are referred to again. If the “‘pro- 
gram” won the game, then each box 
used during the game has one bead added 
to it, the number on the new bead 
corresponding to the move made from 
that box. If the game was a draw the 
contents of the box remain unchanged, 
but if the game was lost then one bead 
is removed from each box in order to re- 
duce the probability that the same move 
will be played again should that situation 
ever arise in a future game. 

The interested reader is referred to 
the paper (1968) by Michie and Cham- 
bers, which is mentioned in the bibli- 
ography. The authors describe how the 
boxes method, with some modification, 
learned so well that it could win at 
noughts and crosses between 75% and 
87% of the time when it had played a 
series of 1,000 games against a program 
which played first in every. game and 
always moved at random. Of course 


methods such as this are far too simple 


to be able to cope with games of the 


complexity of chess or bridge, but it is | 
interesting to see how effective a learn- 
ing mechanism it can be in a simple 
environment. 


Samuel’s draughts 
program 


Probably the most famous game play- 
ing program up to the late 1960s was 
the draughts (checkers) program writ- 
ten by Arthur Samuel of IBM. I shall 
be discussing Samuel’s work in some de- 
tail in a future article so here I shall re- 
strict myself to a description of two 
methods of learning which the program 
employed. 

The simpler of the two methods is 
called rote learning. Each time the pro- 
gram conducts a tree search from a posi- 
tion (the root of the tree), it provides an 
evaluation of this position based on the 
results of the look-ahead search. This 
evaluation is therefore more accurate 
than the evaluation which would be 
achieved by applying the evaluation 
function directly to the root position. 
Thus the evaluation of the root position 
is stored ,together with the position itself, 
and when thé program next encounters 
the same position, but as a terminal node, 
instead of applying the evaluation func- 
tion to the terminal node it looks up the 
stored evaluation. The process is relative- 
ly fast, since the positions can-be hash 
coded and stored in such a way as to 
make retrieval easy; it results in more 
accurate play because the evaluation 
taken from the store is more reliable 
than a_ superficial eévaluation. The 
obvious disadvantage of this method, 
from the micro-user’s point of view, is 
the large memory required to make 
effective use of the rote learning process. | 
(By the time that the program reached 
the peak of its playing ability, quite a 
high proportion of all reasonable 
draughts positions were in its store, and 
the program played at or near champion- 
ship level). 

A more generalised approach to learn- 
ing was Samuel’s method for the self- 
modification of the weightings in the 
evaluation function. Samuel used the 
argument that if an evaluation function 
was ideal,. the score obtained by apply- 
ing the function directly to a position 
would be the same as the score obtained 
as a result of a look-ahead search from 
that position. The fact that the two 
scores are often different was employed 
in the following way. 

Let us assume that our evaluation 
function has three features, A, B and C, 
and that the features are weighted with 
WA, WB, and WC respectively, so that 
the whole function is expressed as: 


(A x WA)+(B x WB)+(C x WC)=score 


where A, B and C are the quantities 
present of each feature. We shall denote 
the-backed-up score for a root position 
by Sp, and the score which was backed- 
up to that same position during the 
previous tree search (two ply ago) 
as Sp. Note that if the tree search is 
normally n-ply, the score Sp will be the 
result of an n-ply search, whereas the 
score Sp, although arrived at during an 
n-ply search, is only the result of a 
search to depth n-2. Sp is therefore a 
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Attention computer users 


Introducing the new 700 series Acoustic Modems 


Electro Medical Engineering Pty Ltd proudly announce the release of their exciting new 700 Series of acoustic couplers. 
These low cost couplers are modular in design, simple to operate and offer unsurpassed performance even when both ends of the 
connection are acoustically coupled. 


700 Series Originate 
Answer Acoustic Coupler 


Operates at up to 300BPS Full or Half Duplex 

Powered from the terminal or from a 9V plug pack 

Suits all computers or terminals with RS232 compatability 
Available with switch selectable answer/originate facility 
1200BPS Half Duplex models also available 

Communicate with others to exchange messages, programs etc. 
Set up your own data base service. 


The 700 Series can be ordered with an originate/answer facility that has been designed to surpass the requirements of telephone 
authorities around the world. Don’t send overseas for acoustic couplers. They won't give reliable performance and you'll be 
disappointed. Sendata acoustic couplers will outperform all others and they are available here in Australia. 


Electromeds eight years experience in the design and manufacture of 
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Further questioning, and/or reading, 
will reveal that if your pieces are getting 
in each other’s way they will not be able 
to do very much, whereas if: they have 
plenty of scope to move they will be 
more likely to help you improve your 
position; thus it is important for your 
pieces to have as many movesas possible. 

Everyone knows that the king is the 
most important piece in chess, so ob- 
viously one should look after one’s own 
king. Expert advice will tell you to keep 
it away from the centre of the board 
until the final stage of the game has 
been reached; castle during the opening 
stage so as to put your king nearer a cor- 
ner, where it will be safer than on its 
original square; and don’t rashly advance 
the pawns in front of it once you have 
castled. You can learn all this from any 
decent book on the game. 

A fifth feature, whose importance is 
often underestimatedis pawn-structure. 
Good chess players know that “isolated 
pawns”, that is pawns which do not 
have any supporting pawns on adjacent 
columns, are weak, because if the oppon- 
ent attacks them they can only be de- 
fended with something more valuable 
than a pawn, and it is always best to use 
your less valuable pieces for defence. 
Also, it is usually a disadvantage to have 
“doubled” pawns, i.e. two of your own 
pawns, one in front of the other, since 
they will not be able to defend each 
other and the front one will block its 
colleague’s path. 

To summarise this stage of function 
building: Read some good books on the 
game and try to get advice from a strong 
player. You need to know which features 
in a position are important, and you 
need to understand why they are im- 
portant so that you can measure roughly 
how much of each feature is present in 
a position. 


Quantifying the 
features 


I have already explained how to measure 
the material situation in a chess position. 
The scale of values: queen=9, rook=5, 
bishop=knight=3, pawn=1 is a very use- 
ful guide: Somé programmers find that 
giving the bishop a value between 3 and 
34 leads to a more accurate assessment, 
but it is useful to work with integer 
values since integer arithmetic is faster 
than floating point. So if you do decide 
to use non-integer values, scale every- 
thing up so that the final calculations 
are all integer. 

These values of 9, 5, 3 and 1 are 
known to work well, though there is no 
logical explanation as to why they are 
better than some other set of values. It 
has simply been shown, throughout the 
modern history of chess, that a knight is 
worth roughly three pawns, but that a 
player with four pawns is better off 
than a player with a knight, while the 
man with only two pawns will probably 
lose to the man with the knight. 

Features other than material are not 
so easy to quantify. This is probably be- 
cause the material count is something 
that can be performed quickly by any- 
one who can add, while a count of (say) 
the number of squares that your pieces 
attack is not an easy matter for a human 
player to accomplish when thinking 
ahead. Because human players do not 
use any method of quantifying centre 
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control, mobility, etc., when playing 


games against each other, there exists 


no well-tested set of values for these 
features. We must therefore devise our 
own. 

In an earlier article I gave a simple 
evaluation function for solving the 8- 
puzzle. Since the object of the exercise 
is to move tiles from their present loca- 
tion to some target location, it seems 
logical to measure the merit of a config- 
uration by summing the straight line 
distances that the tiles need to be 
moved before they will all be on target. 
Similarly, for any feature in any other 
game, we look for a logical explanation 
of why that feature is important, and 
this will often lead us to a possible 
method of quantifying the feature. In 
chess, as we have discovered, control of 
central squares is important because 
from the centre of the board a piece 
exerts more influence (i.e. it attacks 
more squares) than it does from an edge 
or corner square. So to determine the 
relative values of the squares, from the 
point of view of centre control, we 
should, perhaps, count how many moves 
can be made by each piece, on each 
Square, when the remainder of the 
board is empty. Of course the remainder 
of the board is never empty, and some- 
times it is very cluttered, but this ap- 
proach does have a logical foundation 
and provides us with a first order mea- 
sure of central square values. A detailed 
discussion of this method can be found 
in Jack Good’s paper, to which I refer in 
the bibliography. 

Let us assume that we decide to assign 
square values as follows: each of the four 
central squares counts 4, those next 
nearest the centre count 3, the next 
group 2 and_ those on the edge of the 


board count 1. We might then count the 
total centre control for a player by sum: 
ming the square values on which his 
pieces stand, or by summing the values 
of all the squares that his pieces attack. 
This may sound like a rather ad hoc 
statement, but the quantification of fea- 
tures is something of a trial and error 
process. Since you are a computer pro- 
grammer you must have a logical mind, 
so apply some logic to the feature in 
question and you will come up with a 
quantification that will serve as a use- 
ful model. 

How easy or difficult it is to quantify 
a feature varies enormously. To take 
some more examples from chess: mobi- 
lity (the freedom of movement of the 
pieces) may be measured simply by 
counting how many moves each player 
has at his disposal. In fact mobility is 
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the second most important feature in 
chess, and if you plot (White’s mobility 
— Black’s mobility) throughout a master 
game, you will almost certainly discover 
that whoever wins the game has a lead 
in mobility throughout much of its 
duration. The two key elements of 
pawn-structure, isolated pawns and 
doubled pawns, are also easy to measure 
— we can simply count them. 

But what about king safety? This is 
not so easy because there are so many 
aspects of the position to take into con- 
sideration. The king is usually safest 
when it hides behind a few of its own 
pawns, but when these pawns advance 
they offer considerably less protection. 
A king is normally much safer near a 
corner of the board, but not if the 
opponent has many of his pieces trained 
on that particular corner. It is usually 
advisable to castle early in chess, to put 
the king into safety, but if queens are 
exchanged during the first few moves it 
may be better to leave the king nearer 
the centre, since it will be relatively safe 
during the middle-game and better placed 
for the end-game. With so many factors 
to take into consideration, the quantifi- 
cation of a feature such as king safety 
can be rather prone to error, but some 
attempt to do so is essential, so don’t 
be put off if you encounter difficulties 
of this sort. 


Weighting the 
features 


Having decided which features to include 
in your evaluation function, and worked 
out a suitable method of quantifying 
each of them, you must then decide 
which of them are the most important, 
and assign some numerical weighting to 
each, to indicate its importance relative 
to the other features. 

Let us suppose that we are writing a 
chess program and that we have decided 
to employ only two features in our eval- 
uation function, material and mobility. 
We quantify material using the scale of 
values given above (9,5,3,3,1) and we 
measure mobility by counting how 
many moves each side can make from a 
given position. Let us denote the. 
material difference (program’s material 
— opponent’s material) by Ma, and the 
mobility difference (program’s mobility 
— opponent’s mobility) by Mo. If we 
were to compute a score for a chess posi- 
tion simply by adding Ma and Mo, the 
result would be unrealistic. The reason 
for this is that one unit of material (in 
our case one pawn) is not of equal value 
to one unit of mobility (a move). A 
pawn is more valuable than a move 
(other things being equal) and so we 
must weight the material feature accor- 
dingly, multiplying Ma by some numer- 
ical weighting WMa. If we set WMa at 
3, we are telling the program that one 
pawn is equivalent to three extra moves, 
so if it sees an opportunity to increase 
its mobility scores by 4, the program 
would be willing to sacrifice a pawn to 
do so. 

The best method of arriving at a 
good set of weightings for an evaluation 
function is to start with values that 
seem to be in the right range, and then 
improve these values in the light of the 
poe bee i performance. With our two 
eatured chess function, if we were to 
play a number of games we would almost 
certainly discover that with WMa set at 
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more reliable score than Sp. 


‘Samuel computed, for each such 
pair of values, the difference, which he 
called delta. If Sp—Sp (i.e. delta) was 
positive, then he argued that Sp was in 
error and terms in the evaluation func- 
tion which contributed positively 
should have been given more weight, 
while features which contributed nega- 
tively should have been given less 
weight. Whenever delta was negative he 
used the converse argument that 
features which contributed negatively 
should have been given more weight, 
and those which contributed positively 
should have been weighted less. 

Samuel kept note of the correlation 
existing between the signs of the indivi- 
dual feature contributions (i.e. the signs 
of A, B and C) and the sign of delta, and 
he updated these correlation coefficients 
after every move of a game. He then 
selected the feature with the largest 
correlation coefficient (other than 
material advantage, which is always the 
most important feature), and he set the 
weighting for this feature at a presribed 
maximum value, with the weightings 
of the other features adjusted in accor- 
dance with their correlation coefficients. 
In fact Samuel set all the weightings to 
be integer powers of 2, so that if the 
ratio of two correlation coefficients 
lay between n and n+1 then the ratio of 


their feature weightings would be 2”. 


(If a correlation calculation gave rise to 
a negative sign, the sign associated with 
the weighting itself would be reversed.) 

The obvious advantage of Samuel’s 
generalized learning method is that it 
can be implemented on a microcompu- 
ter with little difficulty, because it is 


not necessary to store an enormous 
number of board positions. When your 
program makes a move from the root of 
the tree, you need only store all the 2-ply 
positions in the relevant part of the 
tree together with their backed-up 
scores. (In .chess this would normally 
be in the region of 36 positions, in 
checkers probably less than 10). A pro- 
blem arises when the  alpha-beta 
algorithm prunes off the branch actually 
selected by the program’s opponent, 
since the relevant 2-ply position will not 
have been stored, but it is reasonable to 
argue that this will only happen when 
the opponent makes a mistake (or a 
move which the program thinks is a mis- 
take), so such instances could be 
ignored. More accurately, if the 
program’s opponent makes an unexpec- 
ted move, before computing its reply 
move the program could first re-examine 
the relevant part of the tree from the 
previous root position, searching along 
the path represented by the opponent’s 
move. This refinement would permit 
the program to take-into consideration 
the Sp and Sp comparison for positions 
which, in the first instance, had been 
pruned away. 


Task for themonth 


Write a noughts and crosses program, 
using an evaluation function in which 
the features are: 

c3: The number of cross’ “3-rows”’ (i.e. 
the number of rows containing 3 cros- 
ses). 

c,: The number of cross’ 2-rows (2 
crosses and an empty space). 

c,: The number of cross’ 1-rows (1 


cross and two empty spaces). 

n3, n, and n,: Corresponding features 
for noughts. | 
Your program should perform a 3-ply 
exhaustive search (without alpha-beta 
pruning) and the evaluation function 
should start with all weightings equal. 
Modify your exhaustive search noughts 
and crosses program (“Task of the 
Month” in article 3) so that it can act as 
a sparring partner for the present pro- 
gram, and set the two programs playing 
each other. After every move of every 
game, the 3-ply search program should 
modify its weightings using Samuel’s 
method. After each game, print out (or 
display, if you have no printer) the 
result of the game and the new weight- 
ings in the evaluation function. Observe 
how the 3-ply program improves its 
performance. 
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technology 


I know that mainframe com- 
puter installations are always 
air-conditioned. Would this 
also benefit my micro? Are 
there any other similar special 
conditions that are desirable 
for microcomputers? 

K McGregor, Dundee. 


Your question reminds me of 
the (true) story of one of 
the smaller mini-computers. 
Being aware of the air-con- 
ditioning needs you mention 
the manufacturer was asked i 
its machine needed any special 
conditions or surroundings. 
‘Just a normal office environ- 
ment’’ was the answer. Came 
the day that the Installation 
Engineer arrived to size up 
the computer’s future locat- 
ion, prior to delivery. “You 
can’t put it in here!” he said, 
“With a South aspect”... 
‘And where’s the air-condit- 
ioning?”’ 

When they thrust the bit 
about “just a normal office 
environment” in front of 
him, he said “but you must 
realise that. we are an Amer- 
ican Company!”’ 

There was a happy ending, 
for it turned out that the air- 
conditioning was only partly 
for temperature control, it’s 
other main function was to 
hold down dust levels. The 
machine was put in a room 
on the other side of the 
building — with a North as- 
pect — the carpet was remov- 
ed and all was well. 

Now all this has two lessons 
for us microcomputer users. 
Firstly, that precise temper- 
ature control is not vital. 
What is important is to make 
sure that all the parts of the 
system are at the same tem- 
perature before use; that not 
only means not blasting a fan 
heater at the keyboard and 
expecting it to warm through 
instantly, it also includes all 
other parts of the system — 
tapes, discs, etc. Preferably, 
they should all have been in 
the same room for at least 
half an hour before use... 
longer if possible. 

The other thing about 
temperature is the need to 
stop parts of the system 
suffering from their own man- 
ufactured heat. If the unit 
incorporates a cooling fan 
you should have no trouble 
(except during heat-waves!) 


yours. 


but if it does not, then over- 
heating — especially during 
long sessions — may account 
for inexplicable problems. 
The answer is to provide 
some kind of cooling fan 
yourself. 

Why was the carpet taken 
up? Well, that particular sys- 
tem had hard discs (the rem- 
oveable type), and these are 
very sensitive to dust. Flopp 
discs are not so affected, 
while tape will probably be 
quite happy in the average 
home environment. Also, car- 
pets are breeders of static 
electricity and that’s some- 
thing which will cause errors 
if it gets near any kind of 
computer. One solution is to 
have a special ‘anti-static’ mat 
by the machine. Another is to 
have a convenient water-pipe 
or other electrical ‘earth’ by 
your computer (don’t use the 
earth pin ofa plug). Just touch 
this as you come up to your 
machine, and most static 
problems will be removed. 

Probably the biggest envir- 
onmental problem with micro- 
computers is interference 
through the electricity mains. 
This takes two common forms. 
Firstly, there can be voltage 
fluctuations, not only due to 
variations in the supply vol- 
tage eer are usually small, 
and slow to change), but also 
because some fairly large unit 
on the same circuit has just 
switched itself on or off. 
Deep freezes and ovens are 
well-known culprits. 

The second form is even 
worse in terms of what it 
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can do, especially if you have 
a program actually running at 
the time. This is the so-called 
‘mains spike’, a sudden, brief, 
sharp increase (or sometimes 
decrease) in the voltage. These 
are also often caused by 
equipment being turned on, 
or more often, off. Fluores- 
cent lamps are one of the 
main sources. Not only can 
this kind of interference 
travel down the mains lead, — 
it can also travel short dis- 
tances through the air —as a 
magnetic field. So try to keep 
your equipment away from 
sources of ‘spikes’, and fit 
‘mains filter’ units in the 
power lead if you are still 
troubled by them. Differing 
microcomputers are affected 


& 

Routine 
a 

suggestion 
Can you suggest a routine for 
calculating the number of days 
between two given dates, 
either in the same year, or 
more cleverly, between dif- 
ferent years. 
LN Parlett. 
The following program works, 
but you must have previously 
validated the dates; so, prov- 


10 INPUT “FROM”;D1,M1,Y11 
20 INPUT ‘S TO”;D2,M2,Y2: 


to varying extents, depending 
on the amount of built-in 
mains filtering they have. 

One last point. Keep all 
your tapes and discs well 
out of the way of magnetic 
fields, whether from actual 
magnets, passing vacuum 
cleaner motors, or even screw 
drivers (which have a curious 
tendency to become quite 
strongly magnetised all on 
their own!). One of the best 
solutions is to keep them in 
a steel filing cabinet or cup- 
board...even a biscuit tin 
might do very well, always 
providing they don’t make 
them out of aluminium these 
days! 

P MclIlmoyle 


ided they are legal, this will 
work for any two dates bet- 
ween 1/3/1901 and 28/2/2400. 
(Can you see why it won’t 
work outside this range?) 

The year should be input 
in full. Some versions of Basic 
represent logical ‘true’ as 
a -1, some as 1. If you try 
PRINT 2<3 in direct mode 
and get -1 printed then use 
the bottom symbols; if you 
ea 1 then use the top ones. 


30 A=INT(365.25*(Y1+(M1<3)))+INT(30.6*(M1+1+(M1<3)*1 2))+D1 


40 B=INT(365.25*(Y 2+(M2<3)))+INT(30.6*(M2+1+(M2<3)*12))+D2 


50 PRINT ABS(B-A),‘‘Days” 
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“Take no notice of Jim, he’s playing strip poker with his 


computer.” 
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GATEWAYS TOLOGIC 


CHAPTER 2: ON TOBOOLEAN ALGEBRA 


Derrick Daines, recapping his past, continues his unique guide to teaching others 


When I was in my teens I ‘discovered’ 
the public lending library. It was only 
half a building — the other half had 
been destroyed by bombs -—- and tar- 
paper was nailed up to keep out the 
wind and rain. I haunted the place. In 
there I had uncovered the wonderful 
world that lay beyond the war-torn 
streets of Grimsby. Not for me the 
fantasy of fiction, for I had found the 
non-fiction shelves and the world of fact 
to be fairytale enough. 

One day I happened to come across 
the name of one George Boole (1815- 
1864), a Lincoln mathematician, who 
was apparently one of those able but 
slightly eccentric men _ that the 
Victorians threw up in abundance. He 
had written a few obscure papers, a 
book on symbolism and had even been 
awarded a medal by the Royal Society 
in 1844. I felt more than a passing 
interest. At that time I sang in a 
church choir and the name of the 
incumbent was a Reverend Boole. I 
knew that Rev Boole came from 
Lincoln and as Boole was not a 
common name, I reasoned that there 
was probably some connection. 

Accordingly, on the next Sunday I 
asked Rev Boole if he had had a relative 
called George who was a mathematician. 
Oh yes, he said off-handedly, that was 
his grandfather. He of course had 
never met him, but he did know that 
his grandfather had_ started a 
school in Lincoln and the story in the 
family was that after school, George 
used to potter about upstairs in his little 
study, ‘doing things’, but nobody quite 
knew what. Nobody took much notice 
of it, he said. There was a faint air of 
fond indulgence and the conversation 
lapsed. 

About 20 years later, having been 
abroad for some time, I arrived back in 
Grimsby and stepped out of the 
station to be confronted by a news- 
agent’s placard which read, “Local 
Grandson of Famous Scientist!” My 
mind leapt the intervening years to that 
brief conversation with the vicar. 
Quickly I bought a paper and sure 
enough, there on an inside page was a 
photograph of Rev Boole alongside an 
account of his grandfather’s work; it 
had now become known world-wide as 
Boolean Algebra. 

What had happened? What had lifted 
George Boole’s work from near total 
obscurity into world-wide prominence 
— almost a hundred years after his 
death? In a word, the computer had 
happened. George had had the wholly 
original idea of reducing a statement 
made in English to a single algebraic 
letter so that it could be manipulated in 
a manner similar to numeric or ordinary 
algebra. At the time the idea had had 
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the basics of microcomputing. 


little, if any, practical use but when the 
computer materialised it was found 
that the two complemented each other 
perfectly. Not only was the computer 
able to manipulate the most complex 
Boolean statements with consummate 


ease, but Boolean Algebra _ also 
presented the best possible method 
of describing computer action — a 


method moreover that could be under- 
stood by engineers the world over. It 
transcended language barriers’ the 
same way as mathematics; anyone 
could understand it, no matter what 
their native tongue. Not bad for one 
man’s slightly eccentric ideas carried 
through in his spare time! 

Think back to Venn diagrams. 
Instead of labelling one hoop RED, 
meaning ‘All blocks that are red are 
inside this circle,’ if we label it ‘A’, then 
we have taken the first and most 
fundamental step towards 
understanding Boolean. Similarly, a 
second hoop could be labelled ‘B’, 
meaning ‘All blocks inside this hoop 
are large.’ 

A dot placed between two letters is 
by convention read as AND, so the 
statement for the overlapping area of 
two hoops is A.B which means, ‘All 
blocks in this area are both red and 
large ’ (Fig 1), 

A is read as NOT A and is taken to be 
shorthand (in our example) for ‘All 
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blocks in this area are not red’, or if 
you prefer ‘No block in this area is 
red.’ The OR statement is a little tricky 
— take for example ‘boys or girls are 
allowed in’. Do we mean boys only or 
girls only, or do we mean boys and 
girls? In fact we use both definitions in 
common speech, frequently _ inter- 
changing them as necessary to suit our 
purpose. To prevent confusion therefore 
it’s wisest never to use OR on its 
own, but rather always to preface it 
with the conditional ‘exclusive’ or 
‘inclusive’. Exclusive-or of course 
excludes the possibility of having both 
attributes at once, while the Inclusive-or 
allows for this possibility. 

Unfortunately there has not until 
recently seemed to be much 
common ground in the use of 
symbolism for either the inclusive-or 
or the exclusive-or. Mathematicians have 
used one symbol, industry another and 
the writers of books on ‘sets’ yet a 
third. Moreover, some of these symbols 
have been subject to change over the 
years so that switching from one text 
book to another can be a little 
confusing. In this series I shall use the 
addition sign (+) for the inclusive-or and 
the shorthand term ‘ex-or’ for the 
exclusive variety. 

‘If A then B’ or, as it is sometimes 
called, implication, may be confusing 
or difficult to understand for some (Fig 


A+B (INCLUSIVE-OR) 


; 


e 


IF A THEN B 


Fig. 1 In each case, the shaded area represents 


the truth of the statement 
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AN INCREDIBLY LOW PRICE 


16K RAM ee | $59.95* | @ A0O0ns 4 instaflatian 220 00 extra a 16K 


39K RAM —.$114.00* e@Available now 


bankcard ‘ | | | : 
whanees Just ring with your POSTAGE IS INCLUDED AT NO CHARGE, HOWEVER WE 
Bankcard Number and SUGGEST REGISTRATION OR CERTIFICATION. 
Expiry Date and we | 
will immediately 


26 STATION STREET, NUNAWADING, VIC. AUSTRALIA 
forward goods. Tel: (03) 877 6946, 878 9276 


Deforest Software proudly announce a fine 
range of fully interactive software written 
in Australia for Australian conditions. 


INVOICING WITH STOCK CONTROL — Will maintain and control 

stock levels, produce a detailed invoice or credit note on line — will 

analyse sales and profitibility of all stock lines — analyses sales and 
profitibility of stock groups. Fully interactive with debtors system — ‘ 
qundg Eeeierd shows current stock levels and details and customer : 


with stock 


by prompt 
{it — analyses 
is delinquent 


journals into 
JO accounts may 
“fully interactive 


le density disk 

broke 0s | ars for weekly, fortnightly 

and hondiy pay Denied © — provision for cash includes coinage, 

cheque and bank transfer — a total of 20 allowances or deductions 
are provided for either before or after tax — 10 rates of pay. 


$700 


These programs can be sold separately or 

as part of a complete computer system, po ee 
from as little as 38200 

(depending on options). 


The lease amount on this figure is only $45.40 : 
(PER WEEK) fm 


Fully Interactive Business Programmes 


Word Processing deForest Style 


Using the best in word processing 
software the Magic Wand™, the 
best in letter quality printers the 
DIABLO, and the well-known 
TRS-80™ MOD Il. You 

have looked and looked for the 
best and now tt is available from 
the Complete Computer Why buy a dedicated 


Company, deForest Software. 
Word Processing at its best from word processor 
when for less money 


~ $10,400. 
Magic Wand availabl tel 4° Pan have a 
vailable separately 
for the MOD II and other complete computer 
computers $450. system!! 


deForest Software 
26 Station Street, Nunawading, Vic., 3131. Phone.: (03) 877 6946 


Magic Wand is a trademark of Small Business Applications, and TRS-80 is a trademark of Radio Shack. 


BUSINESS NEWS 


Microcomputers like the TRS-80* are really elegant 
pieces of hardware. The price is deceiving. Given the right 
programs, they can jump through hoops. , 


But finding the right program isn’t all that easy. You can 
flip through pages of this magazine and find many ads for 
TRS-80 programs. Granted a good many of them are for 
fun and games, but you can still find quite a few offering 
business programs. 


They aren’t like these though. 


Three of these are the genuine Osborne & Associates sys- 
tems, originally designed for the $30,000 Wang computer. 
With a few minor modifications on them, they now work 
on a $4,000 TRS-80. — | : 


Here’s what's on each disk: 


FOUR ON-LINE, INTERACTIVE OSBORNE PROGRAMS 


Accounts Payable: an invoice linked system that can calculate 
and print cheques, make reports and link fully to the general ledger. 
Accounts Recesiveable: also invoice-linked, it can keep track of 
billed an unbilled invoices, open and closed items and aging. it can 
print a statement and link to the general ledger. 

General Ledger: this handles more than 1,750 transactions on 200 
different accounts and keeps track of them by month, quarter, year 


and the previous three quarters. Available with or without Cash | 


Journal option. 


invoicing: A completely interactive program that works with acc- 


_ounts receivable and will print your invoices. 


Builders Job Cost Program. Requires 3 disks, 32K, 
TRS-80. Keeps complete contro! over your costs, handles 
100 jobs, estimates, sub-contractors etc. 

| | | $200 

Real Estate Investment Analysis. Requires 32K, TRS-80* 
Disk and Printer — Use this program to predict your in- 
vestment potential on flats, second homes, holiday homes, 
main homes etc. Gives figures up to 20 years in the future; 
takes into account inflation etc. | 


$35 


Basic Compiler. TRS-80*. Disk 32K. Turn your basic — 


programs into fast Z80 code — Protect your programs. — 


$202 

Accounts Receivable/Accounts Payabie. 
~ Now, in one package, you can have a complete Accounts 
Receivabie/Accounts Payable (AR/AP) system! These pro- 
grams will handle all the drudgery involved in processing 
AR/AP entries. 

Each program is capable of handling up to 760 accounts 
and as many as 1500 entries per month. 

The Accounts Receivable program can print invoices, 
statements, and address labels for each customer. 
~ The AR/AP package is ideal for any small business. The 
programs are self-prompting and are easily used by anyone 
familiar with AR/AP operations. —_ 

These programs can save you money, because they can 
print your company’s letterhead at the top of each invoice 


ANOTHER USEFUL BUSINESS PROGRAM 


inventory Contro!: a custom-tailored program that looks after up 
to 1300 items — it gives an immediate readout on any. item in- 
quiry, including quantity and dollar total. 


These programs are marvels of efficiency. They're 


- fully documented, and you can buy the books from me. 


These programs only cost $99.95 each. (The Cash Jour- 
nal option on the General Ledger adds another $50.) 
For that you get the disk and all the instructions you need. 


We plan to turn that TRS-80" os yours into a serious 
computer. | | 


Please send me the following programs at $99.95 each: - 


Accounts Payabie ci. 
Accounts Receivable 
General Ledger {add $50 for Cash Journal 


inventory Control — 

7 AMOUNT ENCLOSED : 
If you need the books, add $20 each. 
Bankcard No. 


EE. REO TRE LS PETROS: 


Expires 


and statement, using plain, fan-folded paper. 
Accounts Receivable/Accounts Payable: Sofiware for 
the Professional. 
TRS-80* Model 1, Level 2. $210.00 
Mail List. Requires at least 1 drive. Stores 650 names 
on diskette - can use up to 4 drives | 
only $30 


‘Linear Digression Disk. Permits interactive entry of up 
to 10 independent variables and as many observations as 
memory permits. 2 

: $49 


C.P.M. 1.5. Disk operating system for Model 1 TRS-80" 
a ioe 


Electric Pencil. Turn your TRS-80” into a top quality 
word processor. 3 : 


a 


Disk $150: Cassette $100 


Super Script (Scripsit enhancement package). Allows | 
operator to kill and obtain a directory from scripsit, also 
underlying bold face set 10 of 12 pitch. Complete with 
serial of parallel drivers (a must for script users) 

| $25.00 


Landform Programming. Program to determine earth- 
works associated with landforming. Req. 32K, 1Disk drive 
$1,000; Complete system $5,000. 


Farm Management Program: ...........%.- $500.00 


NEW BOOKS . 


LANGUAGES 
Learsing Gasic Fasti. § 6 6 6h. ae $10.95 
Basic Primer. ..... Go a ete eg ee poke $11.95 
Basic for Everyone .....-.....-. os 6s be $17.50 
Basic Programming Self Taught. .......... $12.95 
Basic Programming for Business. ......-...- $17.50 
Introduction to TRS-80 Level 2 Programming . . $14.75 
Besc Made Gasy.. oo Po Bac Sa Oe $13.50 
Copdl for Students = 3 4 66 83.2.) Se es ES $17.50 
Programmming in Structured Cobol ........ $21.50 
Cobol, a Pragmatic Approach ..........+.% ~ $19.75 
Prigienfor Postal 64 5 i ge bee oe ee $14:75 
Stretured Progamming & Problem Soiving with 
Pasea 58.8 a Se a pore ee $18.95 
Introduction toPascal. ..........-+++.+.-+ $13.95 


Fundamentals of Fortran .......4-5-. .. . $15.95 

APL - A Short Course ............ Se Se RS =e ee, 

Structured Programming with PL/ONE ..... .: $16.95 | 

SNOBOL 4 Programme Language. ......... $18.25 

GENERAL 

Computer Fraud & Counter Measures ....... $39.95 

A Collection of Programming Techniques ..... $19.95 

Woelrrapessing. 6225 4 as eS. SS $19.95 

introduction:to Word Processing ....... 5... $19.95 
INTERFACING : 

TRS-80 Interfacing. .......:. Sa ees > $11.95 

280 Interfacing Book 1... ..-: 452+ eee es $29.75 © 

290 Interfacing Book 2. .-...5.5 55 6 ees. $29.75 

Interfacing the 6502... 2. ee ee hee es $15.95 

Microcomputer Interfacing .......6.0+-+- $25.75 


¥% Used & Demo TRS-80’s (Model 1 and Model 2) in stock; also disks, expansion interfaces etc. 


MA NEW!!'Z80 soft card $365.00 (run Z80 programs on your APPLE). 


GAMES 
TRS-80* (MODEL 1) 


Sargon 2 — The ultimate Chess Game for any 


Microcomputer 16K Level2..........-.- : . $37.50 
Microchess — Level 1 or 2 TRS*B0. Plays an entertaining 
game 3 levels fitsin 4K... 2.0 ee ee $24.00 


Golf & Crossout — New improved version, good graphics. 
’ . You can even design your own championship course. $10 
Santa Paravia — up to 12 can play, become the king of 


a medevil city; levee taxes. 2... ee ee $10.00 
Battleground — The stark reality of World War I1 comes” 
alive in this program ..,... Bete oa be Wee ee eee GP Se 


Game Playing with Basic — 3 tapes 1, 2 & 3 based on the 
book of the same name great for learning ; . . $12.50 ea. 
Oil Tycoon — 2 players, explore, drill for oil, cutprice the 


opposition, force him into bankruptcy. . ..... - $10.00 
Space Trek !V — population simulation, trade or wage war 

send missions to space, can you survive?. .....- $10.00 
Checker King — not just an ordinary checker game but a 

fast expert machine language chailenge.....- - 27.00 
Flight — Control your own aircraft, very realistic, good 

flying simulation and very challenging... .-- - $10.00 


Jet Fighter Pilot — Takes you as clase to real combat 
fighting as possible. A brilliantly realistic simulation 


$19.95 
” Airmail Pilot — an entertaining game can you get the 
‘mail through in your 1927 Biplane, watch for 
lightening, windstorms, fuel shortages ete... .. . ‘$10.00 
Night Flight — a new exciting game from instant 
Software 6.425) 566 Go. 2k aS eee ee Pree sri Wh 
Flight Path — from Instant Software: ...-..-+4:- $12.50 


Adventures — what more can be said! The most challenging 


simulation/game/adventure ever Nos. 0 to 9. . ea. $16.00 
T Ort Clist=0. 2472 $18.00 
2 on Disc... . . $32.00 
son Disc..... $33.60 
- Backgammon/Keno — 2 great gambling games from : 
instant software...) . 6 ee ee ee $10.00 
Mind Warp — A series of great programmes .. .-- +> $12.50 
1.Q. Test — See how smart you really are... 5 8.0: 3 $1250 
TRS-80* (MODEL 2) 

CPM Version 2:le Sek be ere 2 Bie a eee eee $210.00 

WORD STAR — ‘‘The Ultimate Word Processor’ 
(requires C-basio-and CPM) ....... ae $420.00 


CiBast @ eee 6 ce eS Ee eS A ae Ce ae $120.00 
The following business programs are fully interactive and 


PET 


TREK X with sound (for R&T)... ee ee .. $10 
Backgammon and Keno... 2. 6b kG A Bee eo) $10 
Space Trek 2; . 3. . ; ae eee ee ee ee $10 
Code Breaker with sound®.. 2... bea. $17.40 
Gammon Challenger — 3 levels. of play $1 7.40 


Bowling Triloby.:. SC eee eee Bes 


DEFOREST SOFTWARE 


_ Time Trek — with sound, another of the ‘classics’ for 


"TRS-80 isa Trademark of the Tandy Corporation. 


Olympic Decathlon by Microsoft 
Disk $29.00; Cassette $29.00; 

Bandito — Your TRS-80 aslot nachine with great 

sound effects eee Be fe a ae | $12.50 
Star. Trek — Acorn a space adventure on your TRS-80. $12.50 | 
Stock Market — invest in safe stocks or high risk 

specs. will you take the risk $12.50 
Original Adventure — requires 32K & disc from Microsoft. $35 
Monolopy — Play that famous game against the TRS-80. . $10 


0 ye eh er CF TR ee es ee 


the TRS-80 real time excellent programme ... . $21.00 
Gaiactic Empire — a space game with a difference, = : 
many hours enjoyment with this one... ..... $16.00 


Césmic Patro! (with sound) — WARNING! Players of this 
game should be prepared for a state of realism hitherto 


unavailable om theTRS-80 2.2.5. 3 $19.95 
Light Pen — games and instructional program includes 

game frogs (Light pen not included)... 2.00.4 $10.00 
Space Battles — requires 32K 1 disc . 2... 2... +4 $15.00 
Games 20 — only 75 cents per program on disk . $15.00 


Pinball — the greatest game that | have ever seen for 
the TRS-80, fast action movable flippers and great 
sound. Machine language, maintains high score Disk. $20 
3 Tape. $16 
Super Space Invaders with Sound — nothing fike the : 
normal invaders extra fast. Spray bullets like out 
of a hosepipe, not only does the enemy move side- 


ways but they also advance... 05. - ee es Disk -$20 
Tape $16 
Space War — A 2 pleyer real time space battle; 5 mades, — 

Sidods oo Be eS oe ee ee $12.50 
Ultra Trek — A Star Trek theme in achailenging adult 

METSION: So ee eb on oe Be ee Be ae Ras 19.95 
Lying Chimps with Sound — a very interesting program... - $10 
Chessmate 80 — This programme forceda draw . 

With Bardot Sere: 3 "2 cose a ae ee a Be $24 
Othello — An old favorite ... 35... ae or. $12.50 
Teouw Peaches "gS EE eS Gee ee mee $10 
Your Cribbage & Checkers Partner... 2... ne :, ea 200 
Quad — A tic-tac-toe strategy game with a difference $12.50 

written for Australian conditions. 

Gradtars Fo Sie eee ee eS $400.00 
BeBiors ane Invoieig: ss See SES Be eet $500.00 
Order Entry/tnvoicing/Stock Control 2... 0 ee. 2s. $700.00 
Genceat Geduere 60 2 eee Be. GO es $500.00 
a@rae 6 ae) ee 8 5 Bee oe: 6g a ADO GO 
Gite Wale oe Sh eh ee AR CO Ge oy cee -.$700.00 

Barricade — ‘Machine Language Arcade Game’ , $10.00 

Backgammon — Machine Language... 5... : $16.00 

Some common basic programmes. <....5 4... $17.50 

Gungeon Of Death: 226 4 so8s- fd eb eee $10 ‘ig 

Chenera > 2S he Se ee 8 ee $12.50 ee 

Santa Paravia $12.50 a 


Sok iy RS ER ee oe. NE ae Re Bae PERO AR ee 


$1 requires lategér Basic) se See ee Sees ae 
“aes : OM SVCGDR. Cee. Br ae Gb ee ee $12.50 APPLE Fig comprising MIMIC, FLIGHT SIMULATION, 
ee Bh ara Waltiere0. ok eB be BRE Re en $10 COLOURMASTER, STARSHIP ATTACK and 
SNe Spee arse -P e o  e es Fee Ge eee ee ee ened 10 TRILOGY (Apple ll or tiplus - 32K -4 Drive - 
i; Fight Simulations «6. va 8 A ee es 2 $49.60 = Mimic requires Applesoft in Rom)... 2... $25 
Sargpreatvia 6 oe a ee, Bees BS $12.50 Conflict — a marvelious war game, requires disk; 

Math Fyn = Change an Apple computer into a— ose 7k Ramiand Applesoft: <7; 4-252: & ¢ ese $25.00 
: Pasaal with stywies 3 27 4 Bf eee ob ae a Be $8.50 
COMPUTER BOSKS Programming Proverbs. -.%. . 6 $9.50 
Basic Basic Me Gey ee eS See eS eS ee $11.06 Fortran Fundamentals... . . aS eet acne Mg Sees ee oe $6.50 
Advanced aa Se Oe Bae eae wi Rg ee $11.00 - Fortran 4 Programming >.°. $8455. 5 Se. ee $9.00 
Basic trom the: Ground up... 6s 2Ph + aE fe Bees $11.00 Microcomputer System Design . . 2 2 0 ee ss $21.00 
Basic Workbook. 4.7 - 4 pat 8 oe ee a .«_$7,50— Microprocessor Data Manual :.....:.-.+ ; $10.00 
Discoyetinig Basie 55 0-8 oY Sate eo ee oe iy O° ‘Microprocessor Basics 2-8. ee $16.00 
Common Basic Programs... +--+ bes ees 2, gota es sng Handbook Ee $10.00 
Sardon Chess 5-6 ai. ako 8 oti et cree eee -$19.00 Digital exsieriments Pee ane ee | | $13.00 
How to Build a computer controlled Robot .....5 +4. $45.00 Digital TroubleShooting  . $12.50 
How to profit from your personal computer -..-.->- p Bee £0 ta ond Atcessorias. 2 eo. ae eek $7.50 
An Introduction to Microprocessors 0... 2... + +s -. $11.75 More telephone SE Se Pe bee $7.50 
esos eS as ease Poe eee $1250 © ‘Legical Design Using IC's... $24.50 
280 Programming for. Logic Design. - 5-1 +e Bee $12.50 ~ Statistical Pattern recognition... ; eo = £24 60 
Z80 Assembly Lanquage Programming... «5 os. oo: S1360 eo ets bt Date Base Systems: « os $97.00 

Pay Roll & Cost Accounting* {Software to match $99) >... $20.00 4Qe\deas for Design Vol 3 : 
Account Payable & Receivable* (Software to match $99) ~.- $20.06 ares Wie Mena) eee hee aa $18.50 
General Ledger* (Software to match $99)... 2.244 - $20.00. ‘(Mtegrity & recovery in Computer Systems... = . $12.50 
6502 Assembly Language Programming... .-..--5+-- $13.60 Management of Information Systems . + +--+ > $11.00 
The GBO0 Microprocessor... ee $1100 File Structure foy On-Line Core Systems’... . $18.50 
Basic Microprocessors & the 680000 es 3 hs em pee one eecangeves’ fo core Systems... . Eos ba 

‘Computer Mathematics .-....--- 4+ +e ess ees ; > ge POS Se ay SF ea es Se : 
; -- Consumers guide to personal computing & Microprocessors $11.90 2S yaad Secure yee wade pee ee. ae 
es Mini Computers, structure & programming .-. +... 5 -- $18.00 x aon, iad ae e. ah 25 clicks dae AM eae ; ee 
Se So : Fundamentals & Applications of Digitallogic circuits $13.00 ; OF re wig Rae! VEOUE Se chee 16. * 
aS Small Computer systems Handbook .. 25 2.5). Coes $11.50 a ha baal st ave . (oS ee See Se Se ea 
24 The first book of Microcomputers ....; - a Se ee eS $6.50 pase veatheme ts ee Sees ees oes ae 

ne : See oS eee ee ee : 
aS capi He trls ri aS Pp ee oe Be ga ee Se $34 Mathematics for Electronics ©... 6 ©... fee, $9.50 
SS Computers in Action. . 2). ee Peers eae. uh. Ca rantoniastio® Manabeok old | 244 $12.00 
Standard Dictionary. of Computers...) - en $25.00 Vol 2 $12.00 
rogramming Programmable calculators . . 66. 3 vie $13.50 Epiduiethy qaetes ye wee Meee Pe $13.00 
Basic Computer Programs :...-. 52+ +45 8 2 eo +“ Cornputer Aided Design Techniques 1 1c. $32.00 
ith Styses Set es Oe ee ee ee Se $3.00 Electronic Game Projects .......-. g-% Aaece 4 SOR 

Sh ES Oh ee ty ee he A y B TRS-80 Disk and other Mysteries “Pennington” — . - 

Pee eee ee ao eee e - $9.50 "$96.00 
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_ Tandy Tips from Peter deForest 


t. 


Instead of using the code published in Radio Shack’s Editor/Assembler Manual to clear 
the screen, try: | ; hs 


| | CALL 01C9H 
(a routine in the Level I! ROM to clear the video display) 


To execute a pause in machine or assembly language use the following assembly language 
program which uses another ROM routine with an entry point of OO60H: 


; save contents of BC pair 
; load BC with length of pause 
(1000H approx. equals 0.1 recs) 


PUSH BC 
LD BC, dddd H 


PUSH AF ; save contents of AF pair 

CALL O060H | pause routine 

POP AF ; restore AF pair 

FOP: BC ; restore BC pair ao 


The Level 1! manual doesn’t specifically mention the fact that the formats used in PRINT _ 
statements may be combined. For example, the following statement is perfectly legal: 


PRINT @A, TAB(B); USING “number is #7. # ":C 


Level Il uses this shorthand | : 
Compliments of Joe Deutsch, the following represent Level || tokens for system commands. 


These tokens are used to save space in storage of Level || commands. 


As character codes 128—255 are used for graphic commands and will not be present in 
Basic statements, this range of values can be used to store one character values representing 
the following commands. You can look at the values stored by doing some experimentation 
with PEEKs after finding the program storage area in RAM. 


153DEFINT = 479 CONT 


Blinking Cursor; 


Compliments of Peter Zieger; 


Here is one solution to the problem of obtaining a 
changed to any character desired including graphics. (Those of you with the upper/lower | 
case video modification have some really neat ones from 0 to 31d 
use any character opens up possibilities not 
fields you could make the cursor blink A 


205+ 


ecimal). The ability to ve 
present before. For example, on an input of 3 E 
‘3". As a hidden bonus if the cursor is in the blink 


231 CVS 


128 END 154 DEFSNG 180 LIST 206 — 
129 FOR 155 DEFDBL 181 LLIST 207 * 232 CVD 
130 RESET 156 LINE 182 DELETE 208 / 233 EOF 
131 SET 157 EDIT 183 AUTO 209 t 234 LOC 
132 CLS 158 ERROR 184 CLEAR 210 AND 235 LOF 
133 CMD 159 RESUME 185 CLOAD 211 OR 236 MKI$ 
134 RANDOM 160 OUT 186 CSAVE 212> 237 MKS$ 
~ 135 NEXT 161 ON 187 NEW © 233 = 238 MKD$ 
~.136 DATA 162 OPEN 188 TAB 214< 239 CINT 
432. 1NPUT 163 FIELD 189 TO 215 SGN 240 CSNG 
138 _ 164 GET 190 FN 216 INT - 241 CDBL 
139 READ 165 PUT~ 191 USING 217 ABS 242 FIX 
140 LET 166 CLOSE 192 VARPTR 218 FRE 243 LEN <<a 
141 GOTO 167 LOAD 193 USR 219 INP _ 244 STRS$ 
142 RUN 168 MERGE 194 ERL 220 POS 25 VAL : 
143 IF 169 NAME 195 ERR 221 SOR 246.ASC 
144 RESTORE 170 KILL T96STRINGS -—  222RND = _ 247CHR$ 
145 GOSUB 171 LSET 197 INSTR 233 LOG 248 LEFT$ 
146 RETURN 172 RSET 198 POINT 224 EXP 249 RIGHT$ 
147 REM | 173 SAVE 199 TIMES ___—.- 225 COS 250 MID$ 
148 STOP 174 SYSTEM 200 MEM 226 SIN 251 
149 ELSE 175 LPRINT 201 INKEY$ 227 TAN 252 
150 TRON 176 DEE 202 THEN 228 ATN | 253+? 
151 TROFF 177 POKE- 293 NOT 229 PEEK 254 
152 DEFSTR 178PRINT 204 STEP 230 CVI 255 


blinking cursor. The cursor can even be © 


mode when the computer enters a lengthy calculation or a delay loop the cursor will still~ 


continue to blink (but at a much slower rate) to signal to you that your little nu 


f- 


_ the cursor mode and character with simple poke statements: 


cruncher is indeed still running and it hasn’t committed suicide or something. 


The routine can be added to your program or be run separately before you loadz’ your pro- — 
gram, however you must have given the appropriate memsiz reply on power-up. You control 


bg 


Lal 


ee ae! 


Tandy Tips from Peter deForest 


POKE CURSR, BLINK 
STARTS THE CURSOR BLINKING 
POKE CURSR, SOLID : : | 
STOPS THE CURSOR FROM BLINKING cee 
POKE CHAR, XXX 
CHANGES THE CU RSOR TO XXX DECIMAL CHARACTER CODE 


The following is the code, however any line numbers may be used since none of them are 
ever referenced. Lines 100 & 110 must also be included in the calling program when this 
routine is run before you load your program. 


100 MMSIZ = 20423 (32711) 4K (16K) | 
110 CHAR=MMIZ+ 56: CURSR=MMSIZ+21: BLINK = 0: SOLID=1 
120 PIKE 16553, 255 : 

130 FOR INDEX = 1 to 50 

140 READ HEX | 

150 POKE MMSIZ + INDEX, HEX. 

160 NEXT 

170 POKE 16526, 217 

180 POKE 16527, 79 (127) 4K (16K) 

190 POKE 16414, 200 

200 POKE 16415, 79 (127) 4K (16K) 

210 DATA 220, 42, 142, 64, 34, 22, 64, 33, 88, 4, 34, 30, 64, 225 
220 DATA 195, 88, 4, 213, 245, 62, 0, 167, 32, 24, 17, 36, 0, 25 

230 DATA 53, 32, 17, 35, 53, 32, 13, 54, 2, 35, 126, 42, 32, 64 

240 DATA 190, 119, 32, 2, 54, 32, 241, 209, 195, 227, 3, 255, 2, 143 


- Ever wonder how to get those extra tracks out of your non-Radio Shack drives without spending more money for 
a different DOS or a patch to TRSDOS; The answer is simple. Modify TRSDOS for the extra tracks yourself. 
Easier said than done, you say? If you have a monitor such as RSM2D, which can read and write disk files 
without regard to the protection status, you are half way there. 

First, make a back-up copy of a TRSDOS 2.2 or 2.3 diskette. Make sure it has all the utilities present (BACKUP. 
FORMAT, etc.) Second, have a blank diskette handy as we will need to make a back-up of the modified TRSDOS 
diskette. Now we are ready to begin the modifications. 


Get into RSM-2D, or whatever monitor you will be using, and insert the back-up of the TRSDOS which you have 
previously made into drive 0. Since most drives with 40 or more tracks are capable of a faster head stepping rate, 
we will also modify TRSDOS to step at a 20 millisecond rate, twice as fast as the unmodified TRSDOS. This 
decreases access time considerably. Load track 0, sector 0 into memory location 5000H' (use command L O 
5000 1 for RSM-2D). Change the data at address 50BAH from }BH to 1AH. Write the sector back to disk ($ O 
-§000 1). This changes the stepping rate for the TRSDOS bootstrap routine. 


Load track 0, sector 7 starting at 5000H (L 7 5000 1). Change the data at address 5052H from 1FH to 1EH and 
at 50C5H from OBH to OAH. Write it back to disk ($ 7 5000 1). Load track 1, sector 1 (L 11 5000 1). Change 
the bytes located at 5096H and 50BEH from 23H to 28H (4DH for 77 tracks). Write the sector back to disk ts 
11 5000 1). The subroutines in which these addresses are contained are part of the main das driver routine and 
are used by all TRSDOS functions except BACKUP and FORMAT. 


Now we will modify FORMAT/SYS so we can format data diskettes with 40 tracks. Lad track number 2, 
sectors 1, 2, 3, 4 5, and 6 starting at address 5000H (L 21 5000 6). Change addresses 50E6H, 512BH, 5130H, 
5202H, 52CDH, 5383H, and 538EH from 23H to 28H (or 4DH). This changes the track count. Now change bytes 
52D1H. 54B5H and 5523H from 5BH, 1BH and OBH to 5AH, 1AH, and OAH, respectively. Write all this back 
to disk ($ 210 5000 6). 

BACKUP/SYS comes next. Load track number 3, sectors 1-9 (1 31 5000 9). Change 506EH from 1BH to 1AH 
and 5751H from 5BH to 5AH. This is the step rate. Now change the bytes at addresses 5634H, 564AH, 574DH, 
5802H, 5812H and 581DH from 23H to 28H (or 4DH). Write these sectors back to disk ($ 31 5000 9). Load 
track 4, sector 0 (L 40 5000 1). Change addresses 5000H and S0A4H from 23H to 28H. Write the sector back to 
disk ($ 40 5000 1). 

Seem tedious? Well, we're almost finished! Load iradle 18, sector 0 into memory (L 180 5000 1). Change the. byte 
at address 5055H from 23H to 28H (or 4DH). Write it back to disk ($ 180 5000 1). This byte determines how 
many tracks TRSDOS will check in the GAT (granule allocation table) when looking for free disk space. 


Next we will modify the “FREE” command so that it recognizes the extra free tracks. Load track 20, sector 3 (L 
203 5000 1) and change the byte at address 507DH from 23H to 28H. Write it back to disk (203 5000 1). 


Finally, we must modify the GAT. Because the GAT is written to disk using a different data address mark than 
normal data, we must modify our monitors to write data with this same address mark. For RSM—2D ona 16K 
system, change the byte at address 74E1H from A8H to AQH, for a 32K system change B4E1H, and for a 48k 
system change F4E1H. Load track 17, sector O starting at 5000H (L 170 5000 1). Begin at address 5023H and 
change the next five (42 for 77 tracks) bytes from FFH to FCH. This tells TRSDOS that these tracks are empty. 
Again, starting at address 5083H change the appropriate number of bytes from FFH to FCH. This tells TRSDOS 
that these tracks are no longer ‘locked out’. Write the sector back to disk ($ 170 5000 1). This completes all 


- modifications to the TRSDOS system. 


Because the modified TRSDOS diskette was originally only formatted for 35 tracks, it will not function arene. 

But, because we modified BACKUP/SYS for the extra tracks, we can make a back- -up copy of this modified 
version that will be formatted for these tracks. Using the modified TRSDOS diskette, as the source and the blank 
diskette previously mentioned as the destination, make a back-up just as you would any TRSDOS backup. 
_ Watch the screen closely and you will notice that during the format procedure, the correct number of tracks will 
be formatted. After the procedure is finished the new copy will be a fully functional 40 or 77 track TRSDOS dis- 
kette. Put it in drive 0, boot it up, and type FREE. How do you like that? 

| have used TRSDOS 2.2 and 2.3 with this 40 track modification for almost a year with no errors and can Baty 
its reliability. | have not personally tested a TRSDOS modified for 77 track operation and would appreciate any 
feedback on this matter. 

As a final word of caution, the originally modified TRSDOS diskette will not function oharly since the new 
tracks have not been formatted. It will produce ‘‘RECORD NOT FOUND” and “DISK READ ERROR” errors. 

This diskette must be erased to avoid accidental use. 


New DOS 80 — The latest and greatest from Apparat, variable 
length fields to 4K, mix and match drives on 1 cable. 
18 to 80 track. Security boot and much more . . .$149.50 

New DOS Plus — A very powerful disk operating system, too 
many features to list. Send SAE for reviews and intorm- 
BGG 4. a eee SS '40 track $110.00 
| : 35 track $99.00 

77 track $120.00 . 


New DOS — A scaled down version of 40 track $55.00 


the above 35 track $49.00 
Editor Assembler Plus — Microsoft — Very powerful compiete 
with de-bugger.. . 2... 2+ eee eee ee eee $34.00 
Basic Compiler — Create fast Z80 code of your basic programs 
$202.00 

Level 3 Basic — Get all the advantages of disk basic plus 
many extra features(disk or cassette).....:.... $52.00 
Assembly Language Package - Complete Macro Assembly by 
AR Be oe ee ee ee he ee ee ee a $102.00 
Fortran — Microsoft — Fully compatable with TRS-DOS 
$102.00 


Packer — Comes with 16K, 32K & 48K versions; perhaps the 
best program written in 1979; remove rems & spaces, 
renumber, move and more — Disk add $5.00. 


$30.00 
Clone 2 — Copies system or data tapes, make backups of your © 
Velgable programs, | cs 20. 5 2 ee $18.00 


Print to L. Print — No Printer? Simply use this program to 
change all L. Prints to Prints or vice versa, other Sean 
10.00 
System Savers — FLEX! and T DISK put your favorite M/L 
tape to disk or make back-ups of system tapes. 
$24.00 
Tape based labelling disassembler - this program assigns labels 
{where appropriate) to the routines in a machine language 
program. The output is almost identical to hand assembled 
sources code. Because of the use of labels, it is a simple 
matter to make changes without loosing track of jump/ 


load éddressses 6 6 a ee eS. $19.95 
Disk-based: labelling disassembler — as above but for disk 
systems: 06.55 825 Se eae ee Se. $24 965 
Utility 1 & 2 — from Instant Software — 2 tapes 
each $10.00 
EDUCATION : 
SBT — Structure Basic Translator — write basic i in a structured 
ntiiat So ois cs ga Oe ee lied ee disk $23.00 _ 
Teacher — Create your own texts store on data file 
$12.50 
French/Italian/German ~ Each on disk, very powerful ianguage 
CAboronramis 35-5 6 4 8S hs kk each $23.00 


DEFOREST SOFTWARE 


Assembly Language Instruction Course - audio cassettes, 
program cassette and reference book. Learn Assembly 
Language the sasy way. This course guides you smoothly 
through the complexity of Assembly Language without 
Ciitieuity 6 ee OE Pe SNELL LG $70.00 


HARDWARE 
Speed up now up to 100% faster. Make your machine the fast- 
est on the biock (new improved model, now 4 speed) 


7 $35.00 
Reverse Video — Gives crisp black on white. ..... . $31.00 
Coding Forms. 2. 1. ee et tte eit ene 2 Pads $8.50 
Flow Chart Pads. . . 2.5. 0s fe eee ees 5 Pads $37.50 
Giant Video Display Pads ......:.... _, .. 5 Pads $37.50 
House brand 5% Diskettes......:...¢.-. 10 for $40.00 
Biank Computer Cassettes... 0.0.6.0 ee eee 5 for $9.00 

‘20 for $16.00 

Data Separators (not one shot)... ...5...... 0% $46.00 
Fine line graphics & lower case modification kit. . . . .$150.00 
I1GK memory; 250ns <2). ck a ee es. $59.95 
installation of above ......... i. eet ee eee $20.00 
Installation of speed up mod |... ww ee ee $45.00 
Cave PREME S28 a Se ee. es BE $175.00 
ingtallations ¢ 6..2.3285 5.24 8S EES BSL Ce $25.00 
Lower case mod (electric pencil type) Send keyboard via 
comet etc. We install... 5 2 6 ee ee $45.00 


OTHER PROGRAMS 
Terminal features multi-protocol capability - auto repeat keys - 
true break key - soft keys, user programmable - forward or 
reverse scrolling - receive to disk file, printer or buffer. 


$88.00 

The Electric Paintbrush — A graphics language, very power- 
be Sa ee i eas ee GSS ere ee $21.00 
Stimulating Simulations — from Personal Software. ... $21.00 
General Mathematics... 08.5. 0 6 ke ee $12.50 
CCA DMS — Data Base rep. 32K .......... Disk $95.00 
MU MATH from MICROSOFT — a _fantastic mathematic 
roman 22 ASS Pe ee Disk $77.00 


Azimuth Finder — Amateur Radio gives beam heading, call 
signs & distance for 100’s of countries screen or printer 
$14 


14.00 
Ham Package — instant Software. ...... fe ere ee $10.00 
Music Tutor (write music on your TRS-80)...... . $12.00 
Opera by Acorn — got to be heard to be believed. .. . $16.00 
Engineers — Beam Analysis Program... .. ta te oo SPOOO: 
Common basic programs (matches Osborne book) . . . $17.50 
Adventure 9 (Ghost Town) .....0.....%0.4% $16.00 © 


AUSTRALIAN PRODUCTS 


green screen 


@ Give your monitor the luminous green character 
found on the very expensive computer. 

e Add professional look to your system & pro- 
grammes. 


e@e The screen may be easily removed; no modif- 
ication to monitor. 


Diskmaster organises your disks. This program automat- 
ically reads disk directory and even renames disk if 
you wish and gives either a screen or printer output 
if your software. Even shows free granules & what sys- 
tems On each disk. Only required one drive $24.95 


@ This product is not an inferior thin product, but 
1/8” thick quality material. For business app- 
lications, reduced eye strain which improves 
operator efficiency. For the hobbyist, brighter 
and bolder graphics. 

Sereen for Model 1* $19.95 © 
Model 2 $24.95 


Dick Smith Monitor $21.00 
"Specify if current model VDU. 


Azimuth Finder — Amateur radio gives beam heading, call 


signs and distance for 100's” of countries screen of 
printer 


“Dealer enquiries welcome on these products. 


1). The clue here is to remember that ‘If 
A then B’ has got nothing to say about 
conditions in C or about the area 
outside the three hoops. The only 
conditions NOT allowed are A alone, or 
A only with C. 

The reader is now equipped to study 
Figure 1 very carefully and should not 
proceed until it has been fully 
understood. 


‘Window cards 


A window card system for Venn 
‘Diagrams was devised by Martin NB. BASE CARD POSITIVE ATTRIBUTE 
Gardner of the Scientific American and 7 

modified by Cundy & Rollett for their 
very fine book, Mathematical Models 
(Clarendon Press, 1960). It’s based on 
the notion that if windows are cut in 
cards corresponding to _ different 
Boolean statements, then holding the 
cards in superimposition will reveal 
the logical elements that are true in 
all the applied statements. 

The reader is referred to the work by 
Cundy & Rollett for a _ detailed 
description of a _ beautifully-devised 
system of cards of an equilateral shape, 
the idea being that each card may be 
made to do treble duty as it’s turned 
around. (Fig 2). This of course cuts 
down the work of preparation if 
they are to be used repeatedly. Such a 
set ought to be in the possession of 
every teacher expecting to devote a 
fair amount of time to Venn diagrams 
and Boolean algebra. Ideally, the sets 
should be cut out of hardboard or thin Fig 2 Note that the area outside the hoops 
ply .. . if varnished, such a set will has been reduced to three hexagons 


, Ave ® THE PROFESSIONALS CHOICE 


NEGATIVE ATTRIBUTE (NOT) INCLUSIVE OR 


ee 
COMPUCOLOR II MICROLINE 80 


SPECIFICATIONS APPLICATIONS SPECIFICATIONS 


— Integral Mini Disk Drive Standard c ; : — 80 cps 9 x 7 dot matrix 
F : ducation: Programmed learning s 

— Color Graphics on 128 x 128 grid Small accounting or business systems Se Gk A aca bie 

” Extended Disk Basic Process or contro! functions : te 

— Eight colours (foreground and background) A multitude of games available — 80-132 column printing 

— Up to 32 K/B user memory . — 200,000,000 ch. head life 


— 8080 assembler available — full 96 ch ASC II Set 


DEALER ANDERSON DIGITAL EQUIPMENT PTY. LTD. 


ENQUIRIES 
WELCOME o THE VIABLE ALTERNATIVE 


P.O. Box 322, MT WAVERLEY, VIC. AUST. 3149 Phone (O03) 543 2077, P.O. Box 341, Thornleigh, N.S.W. AUST. 220 
Phone (02) 848 8533. Adelaide: 799211. Perth: 3255722. Hobart: 344522. Brisbane: 350 2611. Darwin: 815760. 
Canberra: 58 1811. Newcastle: 69 1625. Albury/Wodonga: (062) 2761. Barnawartha129. N.Z. Wellington: 693 007. 
Auckland: 876570. Christchurch: 796210. New Guinea ae: 42 3924. 


APC 29 


give many years’ wear. Middle or 
secondary pupils may gain much from 
making their own sets of cards, but 
generally speaking younger children do 
not have the necessary skills to ensure 
the accuracy needed for a triangular set. 

The simpler type, suited for student 
construction, should be square — a 
shape swiftly and accurately cut on 
a guillotine. A template of hard- 
board is needed for every ten or twelve 
pupils, of standard dimensions and with 
a triangle taped or painted on it — 
indicating the position of three holes. 
To use the template, the pupil 
simply places it over his card and pricks 
through the three holes, giving him the 
three centres around which he may in- 
scribe circles of a standard radius — say 
114 inches. 

A base card is prepared first as in 
Figure 3. This is common to all 
problems. Note that for convenience, 
the entire area outside the three circles 
is reduced to an irregular shape at 
top right. This is a universally adopted 
and useful. convention which removes 
the obvious difficulty entailed when this 
area is to be revealed by a window. 

A thin overlay card is now required 
for each Boolean statement, based on 
Figure 1, where the window is to be 
the shaded part. It avoids waste if the 
pupil lightly hatches the area to be cut 
away and has the teacher check it 
before cutting is done. The Boolean 
statement should be written on the face 
of the card. Note that sometimes little 
bridges of card should be left to hold 
inner parts in place. 

When all cards representing 
statements have been cut, they are 
superimposed over the base card; the 
Boolean statement common to all (and 
hence true), is read off the base card 
through the windows. 

The following two examples will 
suffice to show the type of problem 
suitable for window cards. 


Example i 


In a certain school where children study 
French, German and Latin, the follow- 
ing restrictions are imposed. French and 
German may not be studied together. If 
Latin is taken, then German must also 
be studied. At least French or German 
must be taken. What therefore are the 
possibilities for study? 

We label French as A, German as B 
and Latin as C. It’s then clear that the 
three Boolean statements are A ex-or 
B, if C then B, A + B. From these we 
can produce the three window cards of 
Figure 3 and if they are superimposed 
over the base card, we can read that the 
possibilities are A (French alone), B, 
(German alone), or B.C (German and 
Latin together). 

Of course, most people could have 
solved the problem in their heads, 
but we are here concerned (i) with 
proof that the system really does work, 
and (ii) with a model of how a logical 
machine would do the job. 


Example 2 


Mack, Jack, Bill and Tom are four 
hermits living on a remote Scottish 
mountain. One day Tom is found with 
a knife in his back, very dead. Mack, 
Jack and Bill trudge many weary miles 
to report the incident to the police and 


30 APC 


BASE CARD 


IF C THEN B 


CARDS ASSEMBLED 


Inspector McPlod takes a statement 
from each of them. 

Mack said, ‘‘Ah dinna ken onything 
aboot it.” 

Jack, “Bill told me that he saw Mack 
do it.” 

Bill said, ‘“‘I think Mack and Jack did 
it together.” | 

If we make two assumptions, (1) that 
only the guilty lie and (ii) that Tom was 
not murdered by anyone outside of these 
three, what are the possibilities? Using 
his window cards, Inspector McPlod 
knew whom to arrest for murder. Do 
you? (The answer is in the Appendix.) 


Computer operation 


It should by now be clear that 
Boolean algebra is easily handled by 
computers because a binary bit can 
represent one statement — 1 for yes 
or true; 0 for no or untrue. The reader 
should be able to see that combinations 
of binary coded words may represent 
the most complex Boolean statements 
and the computer can readily compare 
binary words in a manner analagous to 
the window cards — and so determine 
the truth or falsity of a large number of 
statements. | 

Just as the lie detector is not magic 
but gains results in the hands of a skilled 
operator from the measurement of 
skin reaction, heart beat and respiration 
of the person under test, so neither is 
the computer magic for it depends upon 
the rigorous application of common- 
sense rules. What gives the computer its 
magic-seeming ability in the eyes of 
many people is that, being a machine, 
it can handle thousands of statements at 
lightning-fast speed. 


A EX-OR B 


A+B 


Fig 3 Black areas are to be cut out 


So far we have looked briefly (and 
superficially) at how the computer 
can handle Boolean statements. Readers 
who are especially interested in Boolean 
algebra will find many books in any 
library or bookshop that cover the 
subject far more comprehensively than 
there is time to do here. In a later 
chapter we. shall see how Boolean 
algebra can describe computer 
operation. 


Appendix 


The solution to Example 2 is as follows: 

Let A=Mack did it; B=Jack did it; 
C=Bill did it. Now Mack’s assertion that 
he knows nothing about the crime 
implies that Jack and/or Bill did it. This 
can be reduced to B + C (remembering 
that + indicates the  inclusive-or). 
Jack’s statement is interesting. If Bill 
was telling the truth (when he told 
Jack that Mack did it), then A is true. If 
not, than he (Bill) was the guilty party 
and C is true. Jack’s statement therefore 
can be reduced to A ex-or C. Of 
course, Bill’s statement reduces to 
A.B.C (A and B, not C). 

We now have three logical statements, 
to consider: B + C; A ex-or C; A.B.C. 
If we assemble three overlay cards 
representing the truth of these state- 
ments, no part of the base card shows | 
through . . . nobody killed Tom. Since 
this is patently untrue, one or more of 
the statements must also be untrue. 
Therefore we assemble the three over- 
lay cards in all possible permutations of 
two, omitting one in turn. If we omit 
the first card, nothing shows through — 
therefore Mack’s statement must be 
untrue. That is to say, if he really knew 
nothing about it, then nobody killed 
Tom! ; 

Checking further, we find that the 
same remarks hold true of Jack’s state- 
ment, while if we omit the last card 
(that is, check to see if it was a lie), we 
find that the only possibility remaining 
is A alone — that Mack did it unaided. 
This is self-contradictory. If Bill is lying 
(making him guilty), the only logical 
conclusion is that Mack did it! There- 
fore the ONLY TRUE STATEMENT is 
Bill’s; Mack and Jack committed the 
murder together. 


PASTMOVES 


1937-1945 Konrad Zuse, who was 
probably the first ever chess program- 
mer, started, and did not fall far short 
of completing, a chess program. See 
K. Zuse, Der Computer — mein Lebens- 
werk, verlag Moderne Industrie, 1970. 


1948-1950 Claude Shannon wrote, pre- 
sented and published his famous paper: 
Programming a Computer for Playing 
Chess. Zuse may have been first but it’s 
Shannon’s paper~ (and its subsequent 
influence) that marks him out as the 
father of computer chess. 


1951 The first game ‘played by compu- 
ter’. Alan Turning wrote two programs, 
but did not complete them sufficiently 
to be able to run them on Manchester 
University’s Ferranti Mark 1. However, 
two games at least have been preserved 
which were played by laborious hand 
simulation. 


1956-1957 A program to play a reduced 
version of chess, excluding the bishops, 
on a 6x6 board was developed at the 
Los Alamos Scientific Laboratory in 
New Mexico. Running on the quaintly 
named Maniac computer, the program 
performed an exhaustive 4-ply search in 
an average of 12 minutes or so. For real 
chess, about three hours per move 
would have been required. 


1958 The first program to play proper 
chess. This was developed at the Massa- 
chusetts Institute of Technology by Alex 
Bernstein and others. Running on an 
IBM 704, which could perform some 1 
billion calculations per day, it took 
about eight minutes to produce a move. 
The program searched to a depth of 
4-ply, examining only the best seven 
moves in any position, these moves 
themselves being selected by up to eight 
decision routines. 


1959 Alan Newell, John Shaw and Her- 
bert Simon, working at what is now 
Carnegie-Mellon University in Pitts- 
burgh, published ‘Chess Playing Pro- 
grams and the Problem of Compexity’. 
The significance of their work was the 
development of the alpha-beta algor- 
ithm for tree searching. Rated as one 
of the greatest advances in the field 


By Kevin J. O’Connell 


A brief run through the 
history of programming computers 
to play chess. 


of computer chess, this algorithm is now 
very well-known. If you need more 
information on it, then consult p.21 of 
the July 1980 issue of APC. 


1961 The first well publicised program 
written in the Soviet Union made its 
debut, a description of the work being 
published in one of the bulletins of the 
World Championship Match between 
Tal and Botvinnik. This year is more 
significant for the involvement of two 
World Chess Champions. Dr Mikhail 
Botvinnik began to write on the subject 
of computer chess and started work on 
an algorithm. Dr Max Euwe became 
involved in a EURATOM research pro- 
ject in Italy. Thus the gap between the 
worlds of chess and computers began to 
be spanned, with many benefits subse- 
quently accruing to both sides. 


1961-1962 Alan Kotok wrote, under 
the guidance of John McCarthy, a chess 
program for his bachelor’s thesis at MIT. 
The program performed a variable depth 
search. 


1966 Kotok’s program, further develop- 
ed by McCarthy, played a four game 
match against a program developed at 
the Institute of Theoretical and Experi- 
mental Physics in Moscow. An outstand- 
ing success for the Soviet program, 
which won two and drew two games, 
the event was more significant for the 
publicity and attention it drew to the 
field; it paved the way for a prolifera- 
tion of computer chess tournaments. 


1966 Starting at the end of the year a 
program was developed on a PDP-6 at 
the Artificial Intelligence Laboratory of 
MIT. The program was written primarily 
by Richard Greenblatt. The program, 
named MacHack VI, was made an 
honorary member of the US Chess 
Federation. 


1968 The famous Levy bet was bom 
at a Machine Intelligence Workshop in 
Edinburgh. The bet was that no pro- 
gram would be able to beat Levy in 
a match by the end of August 1978. 


1970 The first chess tournament for 
computer programs. This was held as 
part of the annual conference of the 
Association for Computer Machinery; 


it later developed into the annual US 
Computer Chess Championship. 


1974 The first World Computer Chess 
Championship was held in Stockholm. 
It was won by KAISSA (USSR) with 
CHESS 4.0 (USA) in second place. 


1975 The start of personal computing. 
Also oft-voiced idea began to take 
shape at MIT with the construction of 
a machine devoted to computer chess. 


1977 The first commercial chess compu- 
ter appeared on the market: Chess 
Challenger from Fidelity Electronics. A 
stone-age machine by today’s standards, 
it was not able to play legal chess. 


1977 The 2nd World Computer Chess 
Championship in Toronto was won by 
CHESS 4.6 ahead of KAISSA. 


1977 CHESS 4.6 challenged Levy toa 
2-game match which was played on 
April Fools’ Day in Pittsburgh. Levy 
won the first game. 


1977 The first game ever won by a 
computer program against a Grand- 
master opponent — CHESS 4.6 beat 
Michael Stean, Britain’s number 2. 


1978 The final challenge under Levy’s 
bet was made by CHESS 4.7 and a 5- 
game match was played in Toronto 
which Levy won by 3%-1%, thus conc- 
luding the bet except for one minor 
detail — Mr Kozdrowicki has a ‘debt 
of honour’ to pay. 


1978 The first Personal Computer 
World micro chess tournament was 
held in London. 


1980 Anatoly Karpov, the World Chess 
Champion, gives a simultaneous display 
against 25 chess computers in Bad 
Kissingen, West Germany. One of his 
opponents, the Chess Champion Super 
System III, obtained a winning position 
against him, although it subsequently 
lost. 


1980 The first World Micro Chess 
Championship was held in London 
as part of this year’s Personal Com- 
puter World show. It will be followed, 
in a couple of weeks, by the 3rd World 
Computer Chess Championship in Linz, 
Austria. 
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TYPICAL PSU DESIGN 


By Derek Chown 


As soon as I began contemplating the purchase of a microcomputer I became aware of necessary care 
in the choice of a power supply. I had never previously seen the need for so many amps at so few volts, 
and on talking to people who have. themselves built power supplies for microcomputers I found there 
were more potential problems than I had realised. However, in consultation with these people, I have 
come up with this design which has so far given me no problems at all. 


What AreThe 
Problems? 


1. Power supplies delivering a high 
current get hot and therefore need heat- 


sinks. 
2.Computers are typically very 
expensive compared with power 


supplies, and this has to be taken into 
account at the design stage. 

3. Mains electricity is not as nicely 
behaved as we might wish, particularly 
in the neighbourhood of fluorescent 
lights. Electrolytic capacitors are not 
very good at smoothing out bursts of 
very high voltage and short duration 
(usually referred to as “‘spikes’’). 


The Circuit 

There is nothing unusual in this circuit. 
It’s built around the Daflington pair 
TR1 and TR2, which are working well 
within their limits provided adequate 
heat-sinking is used (e.g. Radio Spares 
type 401-807). | 

Any variation in output voltage is 
sensed by the 741C, which is operating 
as a differential amplifier, and fed back 
to the base of TR1. Thus VR1 is used to 
adjust the output voltage to 5 volts, by 
changing the voltage on the inverting 
input of the 741C. 

Current limiting is provided by TR3 
which prevents the voltage across R5 
rising above approximately 0.6 volts. If 
0.6 volts is reached, TR3 switches on 
causing the base of TR1 to go more 
positive and reducing the current 


C1 
4700pF 


Power Supply for a Microcomputer 


through TR1 and TR2. C2 is intended 


to prevent very rapid switching of TR3. 
The value chosen for R5 depends on the 
maximum current required, Imax. 
Rd5=0.6/Imax (2. The power rating of 
R5 is 2 0.6 x Imax Watts. 


Protection For The 
Microcomputer 


Some degree of protection is provided 
by the current limiting, but obviously 
this is not sufficient. We really want to 
be able to switch off completely at the 
first sign of danger, even though this 
means the loss of any information 
stored in RAM. (It hasn’t happened to 
me yet!) 

If the voltage across the base and 
emitter of TR4 exceeds 0.6 volts the 
transistor conducts, causing the SCR to 
‘fire’. This short-circuits the supply 
and blows the fuse with the aid of the 
stored charge in capacitor Cl. Note that 
the short-circuit current is not passed 
through the stabilisation network. This 
would probably not be harmful 
provided the SCR is on a heat-sink and 
thick wires are used. I have experi- 
mented with short-circuiting the supply 
without doing any damage, but even 
so, my preference is to blow the fuse 
and have done with it. This device has 
the nickname “‘crow-bar’’ protection. 


Spikes 


Finally there is the problem of 
fluorescent lights being switched-on 
sending high voltage spikes through the 


*R5 = 0.6/Imax SU 


mains. | am told that these spikes glide 
through transformers. like ghosts 
through walls, and pass over electrolytic 
capacitors without noticing them. This 
is the reason for C4 which is a polyester 
or polycarbonate capacitor and can 
therefore smooth out very rapid spikes. 


Conclusion 


This is a simple stabilised power supply 
using entirely standard techniques; yet 
it fulfils the requirements of a micro- 
computer, being reliable against failure, 
and safe against too high voltage and 
spikes. I have tested it for hours at 
6 amps satisfactorily, and for several 
weeks continuously at 3% amps | 
without problems. I see no reason why 
it shouldn’t work at even higher 
currents, as the 3055 transistor can run 
at 15 amps and 115 watts. With a 12 
volt transformer and proper heat-sink 
and wiring the circuit should be able 
to provide currents in excess of 10 
amps. 

The price of components etc is quite 
low compared with other power 
supplies, being only $24 _ plus 
transformer plus case. This includes a 
heat-sink, and a few other bits and 
pieces. 

Construction is straight-forward. I 
have made a printed circuit board, but 
other constructors will adopt their 
preferred techniques. Just one word of 
warning, though, you’ should be 
prepared to blow an awful lot of 
fuses before you connect up the power 
supply to any expensive equipment. 


Rating, 0.6X Imax Watts, or more 


POWER SUPPLIES 
EXPLAINED 


C.E.Collingham writes for the amateur who, with little knowledge of electronics, has built a piece of 
equipment and now needs a suitable power supply. Very often the PSU is lashed together as an 
afterthought. However if not properly designed, it can prevent a completed project from performing 


In any power supply unit, the 
transformer is the device which 
enables an alternating voltage to be 
changed in level, either stepped up or 
down; this is the main reason for 
using A.C. for power distribution. 

A simple transformer may be con- 
structed by winding two coils on an 
iron core. An alternating supply is 
connected to the primary and this 
produces an alternating magnetic flux, 
which is linked, via the core, to the 
secondary winding. 

The voltage per turn induced in 


the secondary is very nearly the same © 


as the voltage per turn of the primary. 
This means that if the primary has 10 
times the number of turns, for 240V in, 
our transformer will produce 24 V across 
the secondary. 

As the losses are low, the output 
power is very nearly equal to input 
power; thus if the voltage has been 
reduced, the available output 
current has been proportionally 
increased. The rating of a transformer 
is given in volt amperes. . . the 
product of the secondary A.C. voltage 
and the secondary A.C. current. 
Providing the transformer is supplying a 
resistive load, then VA=Watts. Values of 
alternating current or voltage usually 
refer to its R.M.S. (root mean square) 
value. This is most simply stated as 
being the direct current or voltage 
which would produce the same 
heating effect. 

For a sine wave, the peak value is 1.4 
times its R.M.S.; the peak value of the 
240V mains is therefore 336V. 

Having produced an isolated low 
voltage supply which will deliver the 
necessary current, the next stage is to 
convert it to direct current. This is 
achieved by rectification — usually by 
the use of silicon diodes. A diode is 
simply a semiconductor device which 
will allow current to flow in one 
direction only. 

By simply placing a diode in series 
with the secondary, the waveform 
shown in Fig. 1 is produced; this is 
known as raw D.C. Although the 
current now only flows in one direction, 
it’s not there all the time. A reservoir 
capacitor is therefore connected 
across the output (as shown) and when 
the top terminal of the transformer is 
more positive than the top of the 
capacitor, current will flow through the 
diode in the direction of its arrow — to 
charge the capacitor, as well as 
supplying current to the load. When the 
transformer voltage drops, the diode is 
‘“yeverse biased’? and the capacitor 
supplies current in to the load. Because 


as it should. 


WARNING 

When working on power units, 
always remember that on one side of 
the transformer is mains voltage... 
treat it with respect. Always use 
sleeving on any tags carrying mains, 
and when completed, enclose the 
unit in a case. The only other strong 
recommendation is that you check 
the output voltage BEFORE you 
connect it to your circuit. 


Fig. 1 Without C With C 


Ov 


Fig. 2 


D2 


the negative half cycle of the 
transformer’s output is not used, the 
half wave rectifier (as it’s known) is 
inefficient and rarely used for high 
power supplies. 


If another similar secondary winding: 


is added in series with the first, then 
with reference to their junction (or 
centre tap), for every output peak, one 
end will be positive. If a diode is 
connected from 


each end to the: 


capacitor, it will be recharged twice as 
often, which means that the “ripple’’, or 
the amount the output voltage drops 


between charges, is reduced. ‘This 
arrangement produces’ full wave 
rectification. 


It should be noted that the capacitor 
will be charged to the peak voltage 
appearing across each winding, which 
for a 12 — 0 — 12 transformer will be 
over 16V. The voltage rating of the 
capacitor should therefore be at least 
20V. During the time that the diode is 
turned off, the transformer output goes 
more negative than O V and this voltage 
appears in series with the capacitor 
voltage across the diode. A diode will 
only stand a certain reverse voltage 
(P.I.V.) — without breaking down. A 
device with a P.I.V. of at least 2.8 times 
the R.M.S. voltage is _ therefore 
required. 

It’s possible to produce full wave 
rectification from one winding by 
using four diodes in a bridge arrange- 
ment. Bridge rectifiers are available and 
they consist of four diodes connected 
together and encapsulated in epoxy, | 
which can be bolted directly on to a 
heatsink. 

The circuit is shown in Fig 2. At any 
one time only two diodes are 
conducting. If the top of _ the 
transformer is more positive than the 
bottom, current flows through D2, the 
load, and then D4 back to the trans- 
former. If the bottom is more positive 
then current flows through D8, the 
load, then D1, current always passing 
through the load from top to bottom 
on every half cycle of the A.C. voltage. 

When in its forward biased (or 
conducting) state, a silicon diode will 
drop about 0.7V, which may need to 
be allowed for in low voltage supplies. 

Another figure to take into account 
is the regulation of the transformer. 
This is the fluctuation in output 
voltage with varying load current. For 
small transformers it can be as high as 
30% and since the secondary voltage is 
specified at full load current, with no 
load connected, the output voltage can 
be very much higher than expected. It’s 
therefore wise to be very generous with 
capacitor voltage ratings . . . they cause 
quite a mess when they explode! 

This varying output voltage is of no 
use to most electronic equipment; a 
typical microprocessor for instance 
requires 5V + 0.2V. Since the current 
taken by a microprocessor can vary 
considerably — particularly if L.E.D. 
displays are used — some form of 
voltage regulator must be included. 

At the heart of most voltage 
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regulators is the zener diode. This 
behaves as a normal silicon diode when 
forward biased, but when the voltage is 
reversed, it blocks current flow only 
until a certain voltage is reached, at 
which point the diode breaks down and 
current increases rapidly. Zener diodes 
are available in a wide range of voltages, 
from 2.7V to over 70V, and at power 
ratings from 400mW up to several 
Watts. 


A zener diode and resistor can form a 
simple stabilizer, as shown in Fig. 3. If 
the input voltage increases, the zener 
draws more current, and a greater 
voltage is dropped across the series 
resistor. If the load current increases, 
the zener current reduces by the same 
amount. The voltage across the zener 
therefore remains constant. If the load 
is disconnected, the power it was con- 
suming must be dissipated by the 
zener. This, coupled with the fact 
that the series resistor is wasteful of 
power, makes such a circuit suitable 
only for low power requirements. 

For higher current supplies, the 
zener is used to stabilize the base 
voltage of a series pass transistor, the 
emitter voltage remaining 0.7V lower 
(for a silicon transistor). The base 
current required by the transistor will 
vary depending on the load current, but 
by a relatively small amount. The base 
feed resistor should be chosen to 
provide sufficient current to the 
transistor and at least 10mA through 
the zener. 

The circuit shown in Fig 4 will 
provide a 5V supply from a 10V input. 
If the transistor has a gain of 50, then to 
supply 1A, the base current needs to be 
20mA. A 5.6V zener is required and the 
resistor value is given by: 


Vv 10—5.6 
: a 0.03...” 146 Ohms 


and it needs to dissipate: 
VxI Watts = 4.4 x 0.03 = 0.13W 


A 150 Ohm 0.25W 
preferred value. 

Any NPN power transistor capable of 
passing the required current is suitable 
and should be mounted on a heatsink, 
as it has to dissipate 5W. 

The disadvantage of this circuit is 
that if the output terminals are 
accidentally shorted together, the 
current will only be limited by the 
transformer, and a very high peak 
current will flow as the _ reservoir 
capacitor discharges. The whole of this 
power will be dissipated in the trans- 
istor — leading almost certainly to its 
rapid death. This could mean that when 


is the nearest 
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the short is removed, if the transistor 
has also gone short circuit, the full 
unregulated supply will appear at the 
output, resulting in the destruction of 
even more components. 

A fuse may provide some protection, 
but in electronic terms, they can take 
considerable time to operate, and the 
damage may well have been done. A 
more sophisticated voltage regulator, 
which includes a current limit circuit, 
is shown in block form in Fig 5. This 
has a series resistor in the output lead. 
The voltage across this resistor is 
measured and if it exceeds a certain 
value, the output voltage is reduced and 
the power unit becomes a constant 
current supply. Also, because of the 
voltage drop across the resistor, the 
voltage at the output terminals is fed 
back to the regulator circuit to ensure 
that it remains constant with varying 
loads. | 

Needless to say, all of this circuitry 
and a bit more besides is available in I.C. 
form. The voltage regulator I.C. can be 
either the type which drives a series 
transistor, or one which may be used 


Fig. 4 


alone. These “three —_ terminal”’ 
regulators are available in an_ ever 
increasing number of types, from 
100mA to 5A, positive or negative, and 
with output voltages from 5V to 24V. 

A popular type is the 7805. This will 
accept input voltages of between 7V 
and 25V and will deliver 5V at up to 
1A. The regulator should be bolted on 
to a heatsink and the power supply case 
should be suitable; remember that the 
regulator’s common _ terminal is 
connected to its case. To reduce the 
heat dissipated by the regulator, the 
input voltage should be about 8V. In 
the event of the regulator getting too 
hot, it will reduce its output voltage. 
The pin connections and reconimended 
circuit are shown in Fig. 6; note, the 
decoupling capacitors should  »e wired 
as close as possible to the ~ gulator, 
otherwise high frequency (about 


S0MHz) oscillation may oc. ww. This 
circuit applies to any of the © 3 series, 
the last two digits specifying the out- 
put voltage; the input voltage should 
always be at least 2.5V above the 
output. 


Fig. 5 
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ft zener. 


~egulators is the zener diode. This 
behaves as a normal silicon diode when 
forward biased, but when the voltage is 
reversed, it blocks current flow only 
until a certain voltage is reached, at 
which point the diode breaks down and 
current increases rapidly. Zener diodes 
are available in a wide range of voltages, 
from 2.7V to over 70V, and at power 
ratings from 400mW up to several 
Watts. 


A zener diode and resistor can form a 
simple stabilizer, as shown in Fig. 3. If 
the input voltage increases, the zener 
draws more current, and a greater 
voltage is dropped across the series 
resistor. If the load current increases, 
the zener current reduces by the same 
amount. The voltage across the zener 
therefore remains constant. If the load 
‘is disconnected, the power it was con- 
suming must be dissipated by the 
This, coupled with the fact 
that the series resistor is wasteful of 
power, makes such a circuit suitable 
only for low power requirements. 

For higher current supplies, the 
zener is used to stabilize the base 
voltage of a series pass transistor, the 
emitter voltage remaining 0.7V lower 
(for a silicon transistor). The base 
current required by the transistor will 
vary depending on the load current, but 
by a relatively small amount. The base 
feed resistor should be chosen to 
provide sufficient current to the 
transistor and at least 10mA through 
the zener. 

The circuit shown in Fig 4 will 
provide a 5V supply from a 10V input. 
If the transistor has a gain of 50, then to 
supply 1A, the base current needs to be 


20mA. A 5.6V zener is required and the © 


resistor value is given by: 


V_10—5.6 


i 0.03 = 146 Ohms 


and it needs to dissipate: 
VxI Watts = 4.4 x 0.03 = 0.13W 


A 150 Ohm 0.25W 
preferred value. 

Any NPN power transistor capable of 
passing the required current is suitable 
and should be mounted on a heatsink, 
as it has to dissipate 5W. 

The disadvantage of this circuit is 
that if the output terminals are 
accidentally shorted together, the 
} current will only be limited by the 
transformer, and a very high peak 
current will flow as the reservoir 
capacitor discharges. The whole of this 
power will be dissipated in the trans- 
istor — leading almost certainly to its 
rapid death. This could mean that when 


is the nearest 
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the short is removed, if the transistor 
has also gone short circuit, the full 
unregulated supply will appear at the 
output, resulting in the destruction of 
even more components. 

A fuse may provide some protection, 
but in electronic terms, they can take 
considerable time to operate, and the 
damage may well have been done. A 
more sophisticated voltage regulator, 
which includes a current limit circuit, 
is shown in block form in Fig 5. This 
has a series resistor in the output lead. 
The voltage across this resistor is 
measured and if it exceeds a certain 
value, the output voltage is reduced and 
the power unit becomes a constant 
current supply. Also, because of the 
voltage drop across the resistor, the 
voltage at the output terminals is fed 
back to the regulator circuit to ensure 
that it remains constant with varying 
loads. 

Needless to say, all of this circuitry 
and a bit more besides is available in I.C. 
form. The voltage regulator I.C. can be 
either the type which drives a series 
transistor, or one which may be used 
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alone. These “three — terminal”’ 
regulators are available in an_ ever 
increasing number of types, from 
100mA to 5A, positive or negative, and 
with output voltages from 5V to 24V. 

A popular type is the 7805. This will 
accept input voltages of between 7V 
and 25V and will deliver 5V at up to 
1A. The regulator should be bolted on 
to a heatsink and the power supply case 
should be suitable; remember that the 
regulator’s common _ terminal is 
connected to its case. To reduce the 
heat dissipated by the regulator, the 
input voltage should be about 8V. In 
the event of the regulator getting too 
hot, it will reduce its output voltage. 
The pin connections and recommended 
circuit are shown in Fig. 6; note, the 
decoupling capacitors should be wired 
as close as possible to the regulator, 
otherwise high frequency (about 


SO0OMHz) oscillation may occur. This 
circuit applies to any of the 78 series, 
the last two digits specifying the out- 
put voltage; the input voltage should 
always be at least 2.5V above the 
output. 
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C.1.S.A. 
159 KENT STREET, SYDNEY 


The One-stop Microcomputer Shop Providing 
a Total Service to TRS-80* and System 80 Users. 


(TRS-80 is a registered Trademark of Tandy Radio-Shack) 


HARDWARE AND MODIFICATIONS 


Having system crashes? 
Plug in our line filter and get main-frame stability  $ 


Use your TRS-80 as a telephone book and automatic 
dialler. No hardware mods required. All 
software included 


LIGHT PEN with demonstration software and full 
programming instructions.STILL ONLY 

Lower case mod for ELECTRIC PENCIL and 
SCRIPSIT. Fitted and 90 day guarantee 


VIDEO STABILIZER CRYSTAL. Get professional 
stability on your VDU. CRYSTAL only 
Fitted and guaranteed 


16K MEMORY KITS 
We install 


RS-232 PRINTER DRIVER. Operates from cassette 
cable. Including software 


CISA DATA DIGITIZER. Our most popular 
hardware product. No hardware mods required. 
Reads and re-records tapes normally unreadable 
by any other method 
CASSETTE CABINET. Protect vour valuable 
cassettes in this strong, handsome 36 cassette 
cabinet 
DIGITAL CASSETTES -— Top quality 
C15’s_ 1 — $1.65 
C20’s_ 1 — $1.85 
C30’s_ 1 — $1.99 
This is an entirely new product. We are so 
confident of this product that we are now 
recording all our commercial software on it. 
5%” PRIME QUALITY DISKETTES 

1 — $4.95 


All tracks guaranteed to load 


10 —$14.85 
10 — $16.85 
10 — $18.50 


10 — $45.00 


We are extending our range of computer paper and labels 
for the enthusiast and the business user. 


LATE SPECIAL! 


EXATRON STRINGY FLOPPIES ..........-.-- 
77 Track Micropolis Drives complete with DOS. .. . .P. 


Remember, for all your TRS-80 and System 80 needs, phone, 


write or call 


TRADE ENQUIRIES INVITED 


BOOKS 


We believe that we have the best and most comprehensive 
range of titles of interest to the TRS-80 owner/user. Over 
200 titles presently in stock. COME IN AND BROWSE 
AROUND! 


JUST A SELECTION 

First Book of Microcomputers 

Pascal with Style 

Basic with Style 

TRS-80 Disk and Other Mysteries 

Level II ROM Reference Manual 

Basic and the Personal Computer 

(highly recommended) 

Basic Programming for Scientists and Engineers. . . . 
The Incredible Secret Money Machine 

Z-80 Microcomputer Handbook 

Microcomputers for Business Applications 

Z-80 and 8080 Assembly Language Programming. . . 
How to Profit from your Personal Computer 

Little Book of Basic Style 

Microcomputer Interfacing 

Microcomputers and the 3 R’s 

(A Guide for Teachers) 


COMPUTER CLASSICS 

Wirth/Algorithms + Data Structures = Programs .. . 
Tausworth/Standardized Development of Computer 
Software 

Vol. I — Methods 

Vol. II — Standards 

Klingman/Microprocessor Systems Design 
Gilmour/Business Systems Handbook 
Gane/Structured Systems Analysis 

Garrett/Analog Systems for Microprocessors 
Rhyne/Fundamentals of Digital Systems Design . . . 


TRS-80 AND SYSTEM 80 SOFTWARE 


Ecology Simulations 1 and 2 (disk and lower case) 
each 

Mission Impossible and Voodoo Castle (disk) 
Adventureland and Pirate Adventure (disk) 
Investment Analysis (disk or L2 cassette) 

Sargon II (cassette) 

Strategy Games (5) (cassette) 

Space Games (4) (cassette) 


Showroom: 


5 Adventures (cassette) each 
Advanced Statistics (disk or cassette) 
U Boat (cassette) 

Basic Monitor (cassette) 
Micromazing (games cassette) 

RPN Calculator (cassette) 

PLUS MANY MORE 


We stock and highly recommend all RACET COMPUTES 
professional standard system programs. ; 


49.95 
29.95 
24.95 
34.95 
24.95 
34.95 
34.95 


Infinite Basic 
Infinite Business 


DOSORT (sorts disk files) 
COPSYS (copies system tapes) 


NEW DOS FROM APPARAT 


35 Track 
40 Track $110.00 


This DOS emulates many mainframe capabilities. Has 
features usually restricted to much larger systems. 


TARANTO and ASSOCIATES 
General Ledger 

Accounts Payable 

Accounts Receivable 

Print Invoice 

Complete Business System 


This is professional quality software and really provides a 
superb business system for the TRS-80. Software main- 
tenance is available to purchasers of the complete system 
at $15 per hour, to tailor the programs to your specific 
needs. 


PLUS MANY MORE 


We are the Australian agents for many first class U.S. soft- 
ware houses. Send for our full catalogue. 


Ground Floor, GIO Building, 159 Kent Street, Sydney 2000 
(opposite IBM Building) 


Phone: 


(02) 241 1813 


We regularly conduct a series of evening periods of small 
group tuition from 7.30 p.m. onwards in BASIC with 
specific emphasis on commercial applications. 

These sessions are conducted in a friendly and helpful 
atmosphere and are designed to give you a complete 
mastery of BASIC techniques up to and including all 
aspects of disc I/O and file handling. 

We will teach you tricks even Tandy don’t know about! 
All stationery and workbooks are provided. Textbooks 
available at an extra charge. 

Fee for 10 periods (up to 3 hourseach)....... $150.00 
Special private or group tuition on any aspect of BASIC 
Or commercial/business applications of microcomputers 
available on request. 

Tuition includes assignment work if required — and 
assessment. 

A certificate of competence is awarded on successful 
completion of a tuition series. 
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REMEMBER — for all your TRS-80 needs — phone, 
write or call 


159 KENT STREET, 
SYDNEY 2000 
(opposite IBM building) 
Phone: (02) 241 1813 


CISA 


We are currently preparing a correspondence course for 
out-of-town TRS-80 users. Details will be available shortly. 


We carry the fypll range of MICRO-80 newsletters and 
recorded software plus a range of popular micro- 
computing journals. 


ro 
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PASCAL 


THE COMPLETE 


BY SUE EISENBACH AND CHRIS SADLER 
CHAPTER 5 CONTROL STRUCTURES 2 


One of the most powerful features of the computer both as an information processor 
and as a control machine is its ability to detect differing conditions or varying situations and to respond 
| to these, often in a sophisticated and complex way. When analysed, this activity reduces to the 
capability (of the program) to pose a question, to use the available data to establish the correct answer 


This particular feature exists in 
most programming languages and 
goes under the name of a condi- 
tional branch or just a conditional. 
Before looking at what PASCAL 
provides in the way of such con- 
trol structures, it is as well to 
define the constituent elements. 
The outcome of a conditional 
is always one particular course of 
action chosen from a set of op- 
tions laid down in the program. 
The function of the conditional 
is to select the appropriate course 
depending on some circumstance. 
So the format is: 


OPTION 1 
SELECTOR <ornion 2 

etc. 
Clearly the options are simply 
sections of code which perform 
the different actions required. 
The difficult part is setting up 


the selection to get the right 
option in the first place. 


Single and double 


branches 


In the simplest kind of branch, 
the programmer may wish a 
piece of code to be executed only 
if some condition holds, and the 
program to continue once this 
code is completed. If the condi- 
tion doesn’t hold, the program 
continues directly anyway. In 
PASCAL this circumstance is 
handled by means of the IF — 
THEN statement which takes the 
following form: 


IF expression THEN statement; 


The expression, defined in Box 1, 
takes a Boolean value (i.e. TRUE 
or FALSE) which explains how it 
behaves as the selector. When the 
expression is TRUE, the state- 


and then to act on that answer. 


ment following THEN will be exe- 
cuted, Otherwise program control 
will pass directly to the statement 
immediately after the ‘‘;”, which 
is the next instruction in the pro- 
gram. This type of conditional can 
be viewed as a “‘single’’ branch 
because there is only one optional 
statement open to the selector. 

An enhancement of this type of 
conditional is the  ‘‘double’’ 
branch where the selector directs 
program control to alternative 
sections of code (depending on 
whether TRUE or FALSE). At 
the completion of either alter- 
native, program control passes to 
the same point in the program — 
namely the statement immediately 
following the conditional. In 
PASCAL this is dealt with by 
means of the following: 


IF expression THEN statement 
ELSE statement; 


Note that there is no “;’’ between 
the statement governed by THEN 
and the reserved word ELSE. It 
is a frequent error amongst pro- 
srammers new to PASCAL to 
insert a separator here, with erron- 
eous results. 

Box 2 gives the syntax diagrams 
for both of these variations on the 
IF statement, and Box 8 consists 


Simple 
Expression 


expression 


of a sample program which illu- 
strates their use. When writing a 
program which is likely to be used 
by other people, particularly if 
data input is to be handled by 
inexperienced or unskilled opera- 
tors, it is advisable to accept all 
input in ordinary character strings, 
checking on the validity and sort- 
ing out the different data types 
within the program. If the user 
makes a mistake, the program will 
detect it and ask for the input 
again, instead of crashing the pro- 
cessor. Considering that some such 
programs may run for hours (or 
even continuously) and may 
accept simultaneous input from 
many terminals (e.g. an airline 
bookings system), it is unneces- 
sary to give further stress to the 
advantages of this technique. 

Program READINTEGER (Box 
3) is an example of the sort of 
routine one would use for input- 
ting positive integers up to a fixed 
maximum length. The maximum 
number of digits allowed in any 
particular implementation of 
PASCAL will depend on the hard- 
ware being used so the program 
specifies INTSIZE as a CONST 
which can be tailored to different 
machines (line 2). The technique 
lies in reading the number in 


Expression 


@ 
oorese | 


statement 


| statement 
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1 FROGRAM REALINTEGERS GB) e 
2 CONST INTSIZE=53 

3. TYPE SHORTSTRING=ARRAYLO..9IOF CHARS © 
4 DIGIT=0:.9% 

SD VAR TEMP NO»sNUMBAS! SHORTSTRING¢ 

6 Ly J2tlIGITs s 
7 NEWNUM!-1..93 

8 NUMBER? INTEGERS 

9 WRONG t ROOLEAN} e 
10 PROCEDURE INITIALIGSEs 

11 VAR ICHR3 ‘0’... ‘973 e 
12 BEGIN 

13 ICHRY=°073 

14 FOR -Iit=0 To > 10 = 
15 REGIN 

16 NUMBASLEIIJ3=ICHRS 

ie IF ICHR<2 ’9% THEN ICHR?=SUCCCICHR) ¢ bad 
18 ENLis 

ig NUMBER? = e 
20 END (KINITIALISEX) 

21 FROCEDURE GETNUMBA$ 

22 KEGIN * 
23 WRITELN(’NOW TYFE IN YOUR INTEGER FLEASE!: ‘)3 

24 $=03 

25 WHILE (NOT EOLN) ANDI! (1 <= INTSIZE) io 8 
26 REGIN 

27 REAL (TEMFNOLII)$ e 
28 I?=I+1 

29 ENT! 

30 ENDIs (kGETNUMBAX) & 
31 PROCEDURE TESTOIGITs 

32 BEGIN 

33 FOR Jt=0 TQ ° LO S 
34 IF TEMP NOL I J=NUMBASE JJ 

35 THEN NEWNUM i=: J e 
36 ENLs 

37 

38 KEGIN (xXMAIN FROGRAMX) 3 
39 INITIALISE$ (xSET UF NUMBAS WITH KANGE OF FOSSIBLE VALUES) 

40 REFEAT 

41 WRONG !?=FALSE3 ® 
42 GETNUMBA$’ (xXREAL! CHARACTER STRING INTO TEMFNOX) 

43 2=03 e 
44 WHILE (NOT EOLN) OR (I = INTSIZE) DO 

45 REGIN 

46 NEWNUM?=-15 (CHARACTER INFUT IS A FROFER [DIGIT IF THIS = 
47 VALUE CHANGES*) | 
48 TESTOIGITs (XCHECK FOR DIGIT AND STORE IN NEWNUMX) 

49 IF NEWNUM=-1 ° 
50 THEN WRONG? =TRUE 

51 ELSE NUMBRER?=10XNUMBER+tNEWNUM 3 ‘e 
52 s=I+1 

53 ENDIs (KIN EACH ITERATION NUMBER IS UPDATED WITH NEXT DIGIT) 

54 IF WRONG THEN WRITELN(’TRY AGAIN’) & 
55 UNTIL NOT WRONG 

56 END. 


character form (i.e. ASCII) and 
translating each digit into 
numeric form. In line 16 the 
array NUMBAS is primed with 
the character codes of the differ- 
ent digits. 

The program reads the integer 
into a character string in proce- 
dure GETNUMBA, lines 22-29. 
Note the test (line 25) checks for 
“ROLN” (i.e. carriage return) or 
for integers which exceed the 
maximum length. The central ploy 
of the program can be seen in pro- 
cedure TESTDIGIT. Each element 
of the string is compared in turn 
to a succession of character codes 
corresponding to the different 
digits. If the nth comparison is 


successful then n 1s the digit 
sought (c.f. lines 34 and 35). 
The IF statement allows this 
to occur without any action 
being taken for an _ unsucces- 
ful comparison. In the 


main body of the program, NEW- 
NUM is used not only to hold 
each digit as it is ‘“‘peeled”’ off the 
input string but also as the selec- 
tor (line 49) in the IF statement 
since a value of -1 means that the 
last character under — scrutiny 
wasn’t a digit at all. The two 
courses of action (1.e. updating the 


number or signalling an error) 
are laid out in lines 50 and Ol. 


Multiple branching 


Frequently, just having two op- 
tions at some particular point 
in a program is not enough, since 
it is necessary for the program to 


PROGRAM SALESLEGDER; 
VAR SELECTION: INTEGER; 
PROCEDURE MENU; 
BEGIN 
WRITELN( 'O. 
WRITELNC "1. 
WRITELN( '2. 
WRITELN( °3. 
WRITELN( "4. 
WRITELNC 'S. 
ENDs (*M EN Oe) 
PROCEDURE LIST3 
PROCEDURE STOCKCODE3 
PROCEDURE INVOICES 
PROCEDURE AM END; 
PROCEDURE TOTAL; 


FINISH')3 


THEN STOCKCODE 


261 ELSE IF SELECTION#3 
273 THEN INVOICE 
e@ | 28: ELSE IF SELECTION#=4 
29: THEN AMEND 
38: ELSE IF SELECTION#=5 
@ | 31: THEN TOTAL 
321 ELSE WRITELN( 'GOODBYE') 
333 UNTIL SELECTION<1 OR SELECTION>5 
@ 34: END. (#** MESSY WASN'T IT? **) 


LIST ALL SALES"); 

MONITOR SALES BY STOCK CODE"')3 

INVOICE SEARCH '); 

AMEND LEDGER FILES*)3 e 
TOTAL ALL SALES"');~ 


(*LISTS ALL SALES FROM AND TO GIVEN 


(*FOR ALTERING FILES) 
(*TOTALS SALES ON SEVERAL KEYS*) 


WRITEC "PLEASE TYPE IN YOUR SELECTION: ')3 


split many ways. Perhaps the most 
explicit example of this require- 
ment can be seen in the handling 
of a “menu” of the type found 
in many ‘business’? packages. 
Take the example in Box 4 where 
the relation between the options 
in MENU and the _ procedures 
listed below is obvious. However, 
in order to get the right item in 
the menu, the main program has 
to go through the jumble of IF’s 
from lines 22 to 32. 

It is for occasions like these 
that the PASCAL CASE statement 
has been defined (most other lan- 
guages have an equivalent facility). 
Box 5 shows the syntax diagram 
for the CASE statement. The for- 
mat is as follows: 


CASE selector OF options END; 


Note that the value taken by the 
selector must be one of the items 
in the list of constants which label 
the different options. If this is not 
the case, the outcome is undefined 
— so it is advisable tobuild a test 
into the program to ensure that 


the selector is within the permis- 
sible range. Box 6 shows the way 
in which a CASE statement is used 
to tidy up SALESLEGDER (yes, 
SALESLEGDER, we stick by our 
mistakes!). Lines 20 to 25 lay out 
the options and SELECTION acts 
as the selector. However, before 
SELECTION is ‘“‘allowed into”’ the 
CASE a check is made (lines 17 
and 18) to ensure that it will make 
a successful selection (i.e. that it 
holds one of the values specified 
in line 38). 

Finally, note the use of the 
statement separator ‘“‘;’’ within the 
CASE statement (Boxes 5 and 6) 
since a semi-colon between the 
last option and the END which 
finishes the CASE statement will 
result in a compilation error. 


DATES*#) 


(*DISPLAYS RECORDS USING STOCK CODE AS KEvY«) 


(*DISPLAYS RECORDS USING INVOICE NUMBER AS KEY#)| @ 
BEGIN (¢*MAIN PROGRAM*) 
REP EAT 
M ENU3 
READLN (SELECTION); 
IF SELECTION#=1 
THEN LIST 
ELSE IF SELECTION#2 


38 APC 


Look up table 


PASCAL RESERVED WORDS 


JARGON 
Conditional Branch 
Selector 

Case Label 


UCSD Exceptions 
Undefined selector values ‘‘fall 
through’’ CASE statements. 


EXERCISES 

1 Enhance READINTEGER to 
cater for negative as well as posi- 
tive integers. 

2 Write a program to count the 
occurrence of each letter of the 
alphabet and total of all non- 
alphabetic characters in a piece of 
text. Use a CASE statement. 
3 The situation can arise in 
OTHELLO where it is impossible 
for either player to move (1.e. 
two consecutive PASSES). The 
current program does not cater 
for this — adapt it. 


Sample program 
~Othello 


In this section we present a full 
program to illustrate not only the 
control structures of this chapter 
but also some of the data struc- 
tures introduced in the last. 
Instead of describing the details of 
this program in the text, we shall 
exploit the readability of the 
PASCAL coding in Box 7, For in- 
stance, anyone unfamiliar with the 
rules of OTHELLO should consult 
the output text in procedure 
INSTRUCTIONS (line 17). 

When tackling a program in this 
way, the approach should be to 
look at the data structures defined 
in the beginning, in conjunction 
with the body of the main pro- 
gram to try to deduce _ the 
programming strategy. Often the 
choice of data structures will dic- 
tate specific programming tactics 
within the program. A look at the 
TYPE statements (lines 2 to 5) 
will show that a board game is to 
be played and this is confirmed by 
the presence of the array BOARD 
with scalar indices and elements 
limited to FIRST, SECOND, and 
EMPTY. 

In the main program the outer 
REPEAT — UNTIL loop (lines 
277 to 300) allows players as 
many games as they like. It con- 
tains procedures to get each game 
started and to give the score when 
finished together with an inner 
WHILE-DO loop, (lines 279 to 
297) which controls a single game. 
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=O On m 


expression 


PROGRAM SALESLEGDER; 


e 

VAR SELECTIONS INTEGER; 

ACCEPTABLESSET OF @6..53 e 
PROCEDJRFE MENU; C¥DISPLAYS A LIST OF OPTIONS OFFERED# ) 
PROCEOURF LIST? (¥DISPLAYS A LIST OF ALL SALES#) e 
PROCEDJURE STOCKCODE: (*FMONITOR SALES KY STOCK CODEF) 
PROCEDURE INVOICE; (C¥*¥SEARCH ON INVOICE NUMBER#*) e 
PROCEDJRE AMEND: (*AMEND RECORDS IN LEDGER FILES*) 
PROCEDURE TOLAL: (¥TOTAL ALL SALES#) 

& 

BEGIN C¥MAIN PROGRAMF) 

ACCFEPILABLE:=(0,1,2,3,4,5)3 e 

REPEAT 

MENUS C4 
WRITEC'PLEASE TYPE IN YOUR SELECIION')s: 
READLN (SELECTION)? ® 
IF SELECTION NOT IN ACCEPTABLE 
THEN SELECTION:=2: ) 
CASE SELECTION OF 
OsWRITELN('GIODBYE'); e 
cG451: 
PemerocKkCODE: 
J: INVOICE: e 
4:AMEND; 
5: TOTAL e 
ENDCF¥CASE*) 
UNTIL SELECTION=0 @ 
END. © 
PROGRAM OTHELLO; 
TYPE ROWUM = ‘1's. '8°; 
COLCHAR = ‘A‘tee'H'S & 
DIR = (NsNE> Es SEs Ss SWs Wo NW)5 
MOVE = ( FIRST» SECON D> EMPTY); 
VAR NOUGHT» CROSS: ARRAYE 1--10) OF CHAR; e 
BOARD: ARRAY ( RO WNUM> COLCHAR] OF MOVE; 
MOVER» TARGET:MO VE; 
CO UNTER: O« « 60; 2 
RO WNO Ws RO WNUM; 
COLNO W: COL CHAR; 
AN SWER: CHAR; © 
LEGAL» GAM ED VER» NOMOREs 
PASS» FINI SHED: BOOLEAN; 
DI RECTION? DIR; 
FLI PCO UNTER? ARRAYC DIR] OF 0+ 603 © 

PROCEDURE INSTRUCTIONS; (*FRINTS OUT RULES OF OTHELLO) 

REGIN ° 
WRITELN(’OTHELLO IS A BOARD GAME FLAYED BETWEEN TWO PLAYERS. EACH ’); 
WRITELN(’PLAYER HAS A DIFFERENT COLOURED COUNTER. THE FLAYERS START’): 
WRITELN(’WITH TWO COUNTERS.EACH IN THE CENTRAL FOUR SQUARES OF THE BOARL.’)s; 
WRITELN(’THE FIRST PLAYER MUST PLACE A COUNTER IN AN EMPTY SQUARE’); 
WRITELN(’ADJACENT TO AN OCCUFIED SQUARE IN SUCH A WAY THAT AT LEAST ONE’); e 
WRITELN(’OF THE OFPONENT’’S COUNTERS LIES BETWEEN THE CURRENT COUNTER’); 
WRITELN(’AND ANOTHER OF HIS OWN COUNTERS IN A STRAIGHT LINE DRAWN’); 

WRITELN( HORIZONTALLY, VERTICALLY. OR DIAGONALLY ACROSS’) 3 

WRITELN(’THE BOARD. ALL OF THE OFFONENTS COUNTERS SO ’*SANIIWICHED’’’)s @ 

WRITELN( BECOME CAFTUREL, THAT IS THEY CHANGE COLOUR.”)s 

WRITELN(’AS THE NUMBER OF COUNTERS BUILDS UF MORE ANI MORE HAVE TO BE’); 

WRITELN(’SWAPPED IN EACH MOVE SO THAT OTHELLO IS CLEARLY & TEDIOUS’); #* 
2 

WRITELNC’GAME TO PLAY BY HAND. THIS IMPLEMENTATION USES °70"" AND ’)¢ 

WRITELN(???X?* TO REPRESENT THE THTEFEERENT COlOURS AND EMPLOYS A’): e 

WRITELN(’STANDARD A-H, 1-8 CHESSBOARL CONVENTION THE PLAYER WITH’): 

WRITELN(’ THE GREATER NUMBER OF COUNTERS @T THE END OF THE. GAME’ )¢ 

WRITELN(’WINS. A PLAYER MAY BE FORCED TO FASS IF NO EMPTY SQUARE’)s e 

WRITELN(7EXISTS WHICH IS ADJACENT TO AN CPFONENT’’S SQUARE’) ¢ 

WRITELN(’IN A LINE CONTAINING ONE OF HIS OWN.’); 

WRITELN; 

WRITEC’PLEASE PRESS RETURN WHEN YOU ARE READY TO FLAY.) e 

READLN 

END; (*#INSTRUCTIONS®) 

PROCEDURE IDENTIFY; <*#ASKS FOR THE PLAYERS NAMES*) e 

VAR I: INTEGER; 

BEGIN 
WRI TEC "wHO''S GOING TO HAVE FIRST MOVE? ')3 e 
I:=15 
WHILE (NOT EOLN) AND (I<11) 

BEGIN READC CROSSCI})3 Is=I1+1 END; = 
WHI TELN( "RIGHT ', CROSS» * YOUR SYMBOL IS ‘'x''"'); 

WRI TEC "WHO ''S NEXT? "°D3 

Is=1; * 
WHILE (NOT EOLN) AND (I<11) DO 

BEGIN READ ¢ NOUGHTLIJ)3 I:=I+1 END; 

WEI TELN¢ ‘THANKS '*sNOUGHTs ' MAY THE BEST PLAYER WIN!") 

END; (*I DENTI FY*) Ld 

PROCEDURE STARTGAME3 (*INITIALIZES GAME BOARD) 

VAK ROW: ROWNUM; 

COL t COL CHAR: @ 

BEGIN 
FOR ROW:="1' TO '8* DO 

FOR COL:="A‘ TO ‘H* pO & 


BO ARDC KO Ws COL) := EMPTY; 


Computer Country Pry. Ltd. 


“THE MICROCOMPUTER PROFESSIONALS” 


Thinking of purchasing a microcomputer system or adding to the one you 
already have? Make a good investment — invest a little bit of time to talk to the 
professionals at Computer Country. Remember the quality of the after-sales 
hardware service and continual after-sales software and hardware advice you get 
is just as important as the price of the system you buy. Come and have a chat 
with the professionals of Computer Country just once and you’ll realise how much 
help we can be in enabling you to get the most out of your microcomputer system. 

Computer Country stocks a wide range of microcomputer hardware including 
the Apple, Northstar, Commodore, Texas Instruments, NEC, Impact Data and 
many more. We carry a wide range of software for many systems including the 
TRS-80. We can also help you in customising software for your specific applic- 
ation. 

Our service department not only completely backs up all hardware purchased 
from us, but invites enquiries from those who have purchased elsewhere and have 
hard-to-fix problems. 


MAKE A SMART MOVE — COME TO 


Computer Country Pry. Ltd. 


338 QUEEN STREET, MELBOURNE, VIC. 3000 
Telephone: (03) 329 7533 


MONITOR FUEL CONSUMPTION 
CONSTANTLY 


with the ZEMCO 28, the 
latest on-board computer 
from the manufacturers of 
the CompuCruise. 


A true, programmable computer, calibrated to 
your vehicle, giving information on fuel usage, 
fuel remaining, time and distance to go until 
empty, time on trip, distance travelled and fuel 


For further information on the ZEMCO 
range of on-board computers, and the 
: name of your nearest dealer, call or write 
used on trip, and more. Easy, push button oper- tai 


ation, quick, simple installation. 


ieee ora ANTELOPE ENGINEERING 


To: Antelope Engineering Pty. Ltd. 
P.O. Box No. 271 


MILSONS POINT, N.S.W. 2061 
68 Alfred Street, Milsons Point, N.S.W. 2061 


| ruise 
YES, please send me further information on = Sa aaa i 


; 

: 

| , 
: t Phone: (02) 929 4033 Telex: 24432 
Oi ARES 2 nh he ak oe oy ee oh One Pees Bah Y i 
: 

L 


MV ASIME4S. 244.68 & eae Oe Be REE Oe Roe =e oe es 


[ Do it today, for more information at your 
scien ‘ei ih ct a ci ma i. ie ‘sede: mi Gee. mite: ui ina es pei figertips than you have ever had before. 


Note the use of BOOLEANS 
(GAMEOVER, NOMORE, LE- 
GAL and PASS) to make the con- 
trol structures (both loops and 
conditionals) obvious and easy to 
read. During the game, MOVER 
keeps tabs on whose move it is 
(lines 293 to 295) and COUNTER 
monitors the number of successful 
moves made (lines 290 and 295). 
After a move has been input 
(procedure GETMOVE), accepted 
(CHECKMOVE) and made 
(FLIPS), COUNTER and MOVER 
are altered to reflect the state of 
the game. 

The core of the program lies 
in the ‘‘move’? mechanism des- 
cribed by these three procedures. 
GETMOVE gets the player’s move 
from the keyboard and determines 
whether the characters input refer 
to (any) square on the board. This 
constitutes a check for validity. 
Note the use of the set VALID 
(line 133) to guarantee that the 
CASE selector in DETAILED- 
CHECK (lines 111 to 121) will 
find one of the options. Note 
also that the move can be typed 
in, in either order — i.e. “4A” 
will work as well as ‘‘A4”’. 


CHECKMOVE checks on the 
legality of the move, ensuring 


that the indicated square is un- 
occupied (line 205) and then 
“looking” in every direction 
(lines 210 to 220) to see if a win- 
ning sequence of ‘“‘target’’ squares 
exists (i.e. a sequence of the 
opponent’s counters followed by 
one of the player’s own counters). 
Procedure CHOOSESQUARE 
handles the different sequences 
(CASE statement, lines 152 to 
182) and checks for the edge of 
the board, while CHECKIT has 
the job of tallying up a FLIP- 
COUNTER for each _ direction 
(line 190). Note that CHECK- 
MOVE looks in all directions, even 
when the move is known to be 
legal. This ensures that FLIP- 
COUNTER is set for each direc- 
tion so that the business of 
making the actual move (FLIPS, 
line 223 to 241) is fairly straight- 
forward. 
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BOARDE ‘4%, 'D'}) :=FIRST; 
BOARD *'4's 'E*}:=SECOND; 
BOARDE '5's 'D*}:=SECOND; 
BOARD( *5's ‘E'J:=FIRST; 
CO UN TER: =0; 
GAM EO VER:= FALSE; 
MO VER:=FIRST; 
END; (*STARTGAM E*) 
PROCEDURE PRINTBOARD; (*DISPLAYS CURKENT GAME WOARL-*) 
CONST TAB '* "s €#10X*) 
SPACE=° "5 (* 2kK*) 
VAR ROW: RO WNUM; 
COL : COLCHAR: 
1: INTEGER; 
BEGIN 
FOR I:=1 TO 24 DO 
WRI TELNC( TTY); 
WRI TEC TTY» TABs SPACE); 
FOR COL:=‘A* TO ‘°H’ DO WRI TEC TTY» SPACEs COL); (*COLs 


FOR ROW:="1* TO ‘8°" DO 


BEGIN 
WRI TELN 3 
WRI TEC TABs ROWs ° °)3 (* ROW TITLES*) 
FOR COL:='A* TO ‘°H* DO 
BEGIN 
CASE BOARD(C ROWs COLJ OF 
EMPTY: WRI TEC SPACEs °= '); 
FIRST: WRI TEC SPACEs °X°)3 
SECON Ds WRI TEC SPACEs '0°) 
END (*CASE*) 
END 
END 


EN D3 ( # PRIN TBOARD* ) 
PROCEDURE GETMOVE; (*REQUESTS AND VALIDATES MOVE*) 
PROCEDURE ASKFORMOVE; (*REQUESTS APPROPRIATE MOVE®*) 


BEGIN 
IF MOVER=FIRST 
THEN WRI TEC CROSS, °*°*S MOVE: ') 
ELSE WRI TEC NOUGHT °°'S MOVE: ') 


END; (*ASKFORMOVE*) 

PROCEDURE GETINPUT; 

VAR CORRECT» COLIN» ROWIN» : BOOLEAN; 
VALID: SET OF CHAR; 
RESPONSE: ARRAY(E 1-e+2) OF CHAR; 
It lee2s 


TITLES*) 


PROCEDURE DETAILEDCHECKs (*TESTS FOR AND ACCEPTS LEGAL MOVE*); 


BEGIN 
FOR I:=1 TO 2 DO 
CASE RESPONSECI]) OF 
"2% °2%s 93 %s 84's 85's 86%. 57's "B'S BEGIN 


RO WO Ws =RESPONSECI I; 


RO WIN: = TRUE 


EN D3 
"As “B*s-°C*s "Ds. °E*s *F*s *G*s “H*t BEGIN 


COLNO Ws =RESPONSECI 15 
COLIN:= 


EN D3 
"P's: PASS:= TRUE 
EN Ds (* CASE®) 
IF (COLIN AND ROWIN) OR PASS 
THEN CORRECT:= TRUE 


ELSE 

BEGIN 
WRI TELN(C "BAD MOVE - TRY AGAIN‘); 
CORRECT:=FALSE 

END 


END; (*DETAILEDCHECK*®) 
BEGIN (*GETINPUT*) 
COLIN:=FALSE; 
RO WIN:= FALSE; 
VALI Ds=C °1°%s °2%s 83's '4%s 5's "6's 87's BD 
"Ats "B's "C's "D's "E's SF's G's SH 's SP 'D5 
READ( TTYs RESPONSEC 1] )3 READLN( TTYs RESPONSEL 2)); 


IF CRESPONSEC 1) IN VALID) AND CRESPONSEC 2] IN VALID) 


THEN DETAIL EDCHECK 


ELSE 
BEGIN 

CO RRECT:= FALSE; 

WRI TELN(C "IMPOSSIBLE MOVE - TRY AGAIN") 
EN D3 


END; (*GETINPUT#) 
BEGIN (*GETMOVE*) 
ASK FO RMO VE; 

REPEAT 
GETINPUT 
UNTIL CORRECT 
ENDs (*#GETMO VE*) 


TRUE 


PROCEDURE CHOO SESGUARE; (*CHOOSE NEXT SQUARE FOR EXAMINATION®*) 


BEGIN 
CASE DIRECTION OF 


Nt: IF ROW 'w1* THEN FINI SHED:=TRUE ELSE ROW:=PREDCROW); 


NE:IF (CROW ‘'1') OR (COL='H') THEN FINI SHED:=TRUE 
ELSE 
BEGIN 
RO Ws = PREDC RO W) 5 
COL: =SUCCC COL) 
EN Ds 
E :1F COL=°H* THEN FINI SHED:= TRUE 
ELSE COL:=SUCCC( COL); 


SE:IF CROW '8') OR (COL=°H') THEN FINISHED:=TRUE 


ELSE 
BEGIN 


RO Ws = SUCCC RO W) 5 


COL :=SUCCC COL) 
END; 


S :I1F ROW='8* THEN FINISHEDs=TRUE ELSE RO W:=SUCCCRO W); 


SWsIF CROW='8°) OR (COL='A') THEN FINISHED?:= TRUE 


EL SE 
BEGIN 


RO Ws = SUCCCRO W)5 


COL:= FRED COL) 
EN Ds 


w :IF COL=‘'A* THEN FINISHED:=TRUE ELSE COL:=PRELC COL); 


NW:IF CROW 1") OR CCOL=°A') THEN FINI SHFD:=TRUF 


ELSE 
BEGIN 


kO Ws =PREDCROW); 


COL:= PREDC COL ) 
END 
END (*CASE*¥) 
ENDs (*CHOOSESQGUARE*) 
PROCEDURE CHECKMO VE; 
VAR COL: COLCHAR; 
RO Ws: RO WN UM; 
PROCEDURE CHECKITs: (* EXAMINE SQUARE*) 


Continued in ‘Programs’ 
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SOFTWARE Hee eve:- 


AUSTRALI A'S MOST Commodore Business Systems 
COMPREHENSIVE + Business Software 
CATALOGUE 


= Solution to your Business Problems 


SEAHO RSE Available Business Software includes:— 
supplies more than General/Creditor/Debtor Ledgers 
470 programmes from: Word Processing 
MUSE / PROGRAMMA / MICROSOFT Debtors 


Stock Control 
MIC agente ml EBOAT Integrated Debtors/Stock Control 


Cost Estimation 
for the Price Lists 


APPLE Random Sort 
CBM ‘PET’ Planning 
TRS-80 Real Estate Rent Role. 
SORCERER For System Design at a realistic price, contact 
$1.00 inc. p & p refundable with order us now:— 


Please specify your computer. 


SEAHORSE COMPUTER SERVICES MICRO) «BS: Microcome, 


P.O. Box 47, Camden, N.S.W. 2570 werocomurnseensosomes §——--s«sBB] Bourke Street, 
Old S. Rd. Razorback, N.S.W. 9) vonkcard MELBOURNE, 3000. 
Telephone: (046) 366 131 welcome here Tel: 614 1433 / 614 1551 


Have a peek.... 


Just a selection of books available from Australia’s largest range of computer literature. 


Microcomputers for Business Applications (Barden) .. . $11.95 EDP Costs & Charges: Finance, Budgets & Cost 
Getting Acquainted with Microcomputers (Frenzel)... $11.95 Control in Data Processing (Cortada). ........ $33.75 
Microprocessor Cookbook (Horseski) ........... $ 7.50 Computer Organization, Hardware/Software 
6502 Software Gourmet & Cookbook (Scelbi) ...... $16.80 (Gorsline) ........ a ee os ke st see $26.95 
PET-CBM Personal Computer Guide (Donahue) ..... $20.50 Introduction to Data Processing (Popkin) ......... $19.95 
Introduction to the Computer (Fuori). .......... $12.95 Computer Power of the Small Business (Sippl) ...... $ 8.95 
6502 Assembly Language Programming From Television to Home Computer (Robertson) eo © 2 $21.80 
Leventhal) «4. :< ss ¢6csecewdwdewanen $16.20 Basic & The Personal Computer (Dwyer) ......... $15.95 
Data Processing with Applications (Condon) ....... $17.95 A Guide to Fortran 1V Programming (McCracken)... . $20.95 
Microcomputers/Microprocessors: Hardware, Microprocessors & ee (Huggins) ee ee $12.50 
Software & Applications (Wilburn). ......... $30.50 Minicomputers: Structure & Programming 
Minicomputer Systems (Lines) ............0.2- $26.95 (Lewis). ........ pl ies Sahm ae eee Gs ale Se $19.05 
Microprocessors; Technology Architecture & Microcomputer Primer OWVAMC) \ 6 &. 66: oe bk we ck eee $10.75 
Applications (McGlynn) ..............e.e. $19.00 Microcomputer-Analog Converter, Software & 
Microprocessors & Microcomputers (Tocci)........ $22.95 Hardware Interfacing (Titus) ............. $12.95 
Handbook of Microprocessors, Microcomputers Computers in Action (Spencer) cee eS ie eel a eS a $ 8.00 
& Minicomputers (Lenk). ...........-2e-e- $24.25 Microcomputer Interfacing (Artwick) ........... $24.25 
Microcomputers: A Technology Forecast & Digital Circuits & Microcomputers (Johnson)....... $25.75 
Assessment to the Year 2000 (Wise) ......... $22.35 The Cobol Environment (Graver). .... bed 4a ene be eviews $26.96 
The Art of Digital Design (Winkel). ............ $33.75 Successful Data Processing System Analysis 
Computers in Business (Sanders) .............. $ 9.75 (Gildersleeve) ...... Teer ee eee eee $22.95 
Minicomputer Systems: Organization, Programming Programming in Basic for Business (Bosworth) ...... $13.25 
& Applications (Eckhouse) .............. $30.95 The 8086 Book (Rector & Alexy) ............. $22.50 
Microprocessor Programming & Software Flowcharting & Basic (Edwards & Broadwell). ...... $12.95 
Development (Duncan). ...............6. $34.95 Learning Basic Fast (De ROSS) oc: s sss cs tw 6 8 we $10.95 
The Basic Cookbook (Tracton)............... $ 6.50 TRS—80 Interfacing book 1 (Titus), ........... $11.95 
Pascal: An Introduction to Methodical TEA: An 8080 — 8085 (TGS) ue. nc-c ke ee ale oes $11.95 
Programming (Findlay). ...........2.2e0-. $15.00 Information Systems Through Cobol 
Problem Solving Using Pascal (Bowles). .......... $14.25 (Philippakis & Kazmier) .......... gow a e- oe $13.90 
Structured Walkthroughs (Yourdon)............ $33.75 The S-100 & Other Micro Buses (Poe & Goodwin) .... $ 7.95 
Managing the Structured Techniques (Yourdon) ..... $33.75 EDP Concepts Comrse (NCR)... se 64-3) ) mm, Bsj ee $19.95 
Structured Design (Vourdon) . 4-4 6: 6 6-% 2 «6 es wi wns $28.50 RPG & RPG 11 Programming Applied Fundamentals 
Distributed/Micro/Minicomputer Systems (Bux & Cunningham). « « «6 -c-< see bate ek cee: $22.95 
babe call ee ea ee ee ee eee oe ee ee $30.50 Introduction to Pascal (Welsh & Elder)........... $13.95 
Structured Computer Organization (Tanenbaum). .... $16.95 Basic Programming Primer (Waite & Pardee). ....... $11.95 
Crime by Computer (Parker) . 2 oad ow 6 we 6 ee ele ene $ 7.50 “*808"' Software Gourmet Guide & Cook Book 
8080A/8085 Assembly Language Programming. ..... $16.20 CSOCUI SE 2 Sig ks a a eG DS ne eh Oa $ 4.99 
Architecture of Microcomputers (Greenfield). ...... $33.75 L-Garning Level 21 (LiCW) oo nw ee ew one 8 Ole $20.00 
Syntax of Programming Languages (Backhouse) ..... $27.75 Computer Programming for the Complete Idiot 
Structured Analysis & Systems Specification (MCCHDN) ss 64 43% we 4-w es bn ea BAe a $ 9.95 
(Oe MIaNCOl. 6 kb oe es ee eee Ee Ka se ee $33.75 


McGill’s Authorised Newsagency °:; 


187-193 Elizabeth Street (Opp. G.P.O.), Melbourne, 3000. 
Tel. 60 1475, 60 1505 


Mail Order Welcome’ Credit card accepted. Postage: local $1.25, interstate $1.70 
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The Politics 
of IT 


“If Karl Marx were living now 
he would not have written 
Das Kapital, he would have 
written Die Information. ”’ 

Jan Freese, Director 
General of the Swedish Data 
Inspection Board uses this 
quote by a Swedish MP to 
highlight the essentially 
political nature of the 
impact of Information Tech- 
nology (IT) in his book, 
International Data Flow. In 
Australia, the main focus of 
attention in this political 
debate has been the Chip 
Shock Horror of mass un- 
employment predictions. 
However, a myriad of other 
issues are beginning to be 
unearthed. 

The question of computers 
micros and employment is 
in fact the latest chapter 
in the long running saga of 
automation and the 

uality of working life. 

harlie Chaplin’s Modern 
Times, made in 1936, 
graphically exposed the 
inhumanity of automation, 
with the human worker 
becoming a cog in a pro- 
duction machine. In social 
sciences jargon, Chaplin 
was attacking “Taylorism’, 
a technique of ‘scientific 
management’ (based on the 
theories of Frederick W 
Taylor) which became 
pou in the 1920s and 

S. 


Taylorism promoted the 
belief that there is an 
optimum method of organ- 
ising working methods, 
which can be analysed 
scientifically using 
measurements such as those 
gained by time-and-motion 
studies. Taylorism gives little 
emphasis to worker 
participation in decision 
making. The idea is that 
management defines the 
‘best’, ie. the most cost- 
effective and productive 
way of operating .. . that 
staff then carry out their 
pre-determined tasks and are 
rewarded financially. 


~ BOOKFARE | 


With the advent of office computerisation, the great God ‘productivity’ seems 
set to invade the white collar world. 
Malcolm Peltu reports the possible consequences. . . 


After the second World 
War, the ‘Human Relations’ 
movement began to get a 


\ grip of the working 


environment, sabes ‘job 
enrichment’, person 
motivation and satisfaction 

as important goals, in 
addition to the pure 
financial/productivity 

work relationships fostered 
by Taylorism. 

The de-humanising and 
de-skilling impact of the 
first wave of automation 
occurred in the manufactur- 
ing industries. Most of the 
job enrichment ideas have 

een applied to white collar 
office, professional and 
administration work, 
although there have been 
many experiments in 
manufacturing industry, 
particularly in Scandan- 
avia, where production is 
based on worker ‘cells’ that 
give worker involvement in 
job design to help overcome 
the alienating results of 
Tayloristic production 
lines. 

The shadow of Taylorism 
now looms over the office. 
New IT techniques like 
word processors, office 
information systems and 
computerised telephone and 
electronic message exchanges 
for the first time 
enable white collar product- 
ivity to be measured in the 
same way that manufacturing 
output rates can be quanti- 
fied. ‘Improved productivity’ 
has become the sales catch 
phrase for advanced IT office 
systems. Whatever the impact 
of the electronic office on the 
ees of employment, 

ere’s little doubt that it 
could greatly affect the 
uality of working life. 
rane care a taken to sea 
is process by giving weight 
to the human Gar in the 
working environment there 
could be an unthinking and 
ainful resurgence of 
aylorism; this time 
however the unions are 
organised, forewarned 
and antagonistic to attempts 
to turn office workers into 
white collar cogs. © 

This aspect of the quality 
of working life was given 
scant attention in the early 
flush of waffle about the 
silicon chip. The union’s 
desire to have a say in the 
introduction of technology 
through negotiated tech- 
nology agreements is now 


bringing IT into the fore- 
front of industrial relations 
negotiations. A good starting 
point for gaining an insight 
into the ‘work-humanisation’ 
philosophy is the book The 
Quality of Working Life in 
Western and Eastern Europe. 
Although it slips frequently 
into socio-technical jargon 
ie the Quality of Working 
ife is abbreviated to QWL) it 
provides an historical 
perspective to current 
developments and covers a 
wide range of related issues. 

The 15 contributors to 
the book are active practition- 
ers and researchers on the 
subject and are generally 
committed to an ideological 
belief that worker partici- 
pation in decision making is 
a Good Thing. 

Professor Geert Hofstede 
of the European Institute of 
Advanced Studies in Man- 
agement Techniques puts 

e political perspective 
bluntly: “Management must 
be willing (or forced by 
circumstances) to let some 
control be taken away from 
it’. He characterises 
rhe nase and managers as a 
‘ruling elite’ and the QWL 
enthusiasts as a ‘revolutionary 
elite’ who could trigger a 
third industrial revolution 
based on the humanisation 
of work. He accepts however 
that the revolutionary elite 
are frequently out of touch 
with the workers and are 
generally content with a 
gentle palace revolution in 
co-operation with manage- 
ment. Worker participation, 
he believes, will eventually 
breach the palace walls. 

Alioodh other con- 
tributors may not express 
themselves in as stron 

olitical terms as Professor 

ofstede, this sentiment 
is generally echoed and 
should be taken into account 
when reading the book 
(which has a high propaganda 
content for particular Q 
methods). There is, however, 
considerable discussion on 
how to provide objective 
criteria for nudging the 
benefits of more partici- 
pative approaches to work 
design and the sections on 
Eastern Europe show that the 
problems — and attempted 
solutions — are not confined 
to the West. 

Those who fear that any 
discussion about worker 
participation in the intro- 


duction of technology is a 
Trojan Horse containing a 
band of luddite Reds will 
quickly become paranoid 
after reading Is a Machine 
After Your Job, by 

Chris Harman; it’s subtitled 
‘New Technology and the 
abe for socialism’. This is 
unadulterated propaganda. 
It provides, however, a 
reasonable potted summary 
of the nature of IT and its 
potential impact and uses. 

Despite its strident tone — 
perhaps because of it—this is 
an important contribution to 
the discussions on IT 
because it vividly highlights 
the negative ‘gut’ fears that 
lurk behind the responses 
from the ‘responsible’ trade 
union movement. In general, 
trade unions have welcomed 
the application of new 
technology but have asked 
for participation in its 
introduction and suggested 
that a framework be 
created to encourage its 
innovation while minimising 
the human costs and giving 
staff the benefits of improved 
productivity. — 

Harman, however, points 
out (in bold type) that 
“Workers of one sort and 
another have the power to 
impede the introduction of 
the new technology. The 
employing class cannot work 


it without us’’. Even if 


workers do not use this 
power to further their 
cause, it’s clear that 

new technology will be 
used as a weapon in many 


industrial relations battles— 


and Harman provides a crude 
insight into the fears and 
reactions that may predomin- 
ate. 

In the numbers game 
which a the levels of 
unemployment that may 
result from IT, the potential 
for the generation of new 
jobs is a strong card played 

y the optimists. Last year, 
these sae pes jumpe 
with delight on a report 
produced by the Massachus- 
ets Institute of Technology 
(MIT) which said that two- 
thirds of new jobs in the US 
were created by firms 
ee than twenty 
people. This seemed to boost 
the idea that new innovative 
companies could balance the 
predicted job losses with 
job gains. 

Whether or not IT 
contributes significantly to 
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unemployment, there’s no 
doubt that there will be much 
of it (unemployment) around 
in the next few years. 
An interesting set of papers 
on the ‘culture of unem- 
ployment’ is contained in 
a special issue of the New 
Universities Quarterly, 
ublished by Oxford Press. 
he social and psychological 
experience of unemploy- 
ment, responses to high 
unemployment from the 
educational system and the 
growth of the ‘black 
economy ’— or moon- 
lighting jobs ‘on the side’ — 
are discussed thoughtfuily 
and with much good research. 
The political consequences 
of IT are not limited to the 


BOOKFARE 


workplace, or even within 
national boundaries. As Jan 
Freese points out: “Com- 
puter and telecommun- 
cations technologies have no 
limits. Neither political nor 
geographical boundaries 
constitute an obstacle to the 
flow of data. No customs 
official, however zealous, 
can stop the information 
which, via satellite, races at 
incredible speeds between 
countries and continents”’. 
The Swedish government 
is so concerned about the 
political implications of 
international data flows and 
the vulnerability of com- 
puter systems to misuse that 
it has established a com- 
mittee within the Ministry 


of Defence to study the 
implications of allowin 
computer systems to fall into 
‘enemy’ hands during some 
external or internal 

conflict. This committee 
concluded that it was not in 
the interests of Sweden that 
data processing operations 
outside the country affecting 
Swedish citizens, business 
and government should take 
place without Swedish 
control: “For certain types 
of data and particular 

dM ale vulnerability 
risks are so high that pro- 
cessing abroad should not be 
permitted .. . The use of 
computer power abroad 
should in principle be 
preceded by consultation”’ 


the committee concluded. 

In his concise booklet, 
Freese explains why there is 
a growing international move 
towards establishing guide- 
lines covering worldwide data 
flows. These guidelines are 


— likely to include a clause 


which insists that information 
should be ‘traded’ with other 
countries only if the country 
in which the data is stored or 

rocessed has data protection 
aws. 

IT therefore sends its 

tentacles out into 
the entrails of new political 
conflicts as well as burrowing 
down into some old sores. 
Perhaps it will take an 
electronic Charlie Chaplin to 
bring to life the human (or 
dehumanising) face of IT. 


INDEPENDENT IMPORTERS/ 
MANUFACTURER 


OHIO SCIENTIFIC COMPUTERS 
HARDWARE 


1. MEMORY EXPANSION BOARD, 8K. 

The Double sided Plated through the Board 
has 8K of wired sockets with driver and 
buffer 1.C.’s and R.F. filters. Add 2114’s 
as you require RAM KIT. ....... $120.00 
Fully assembled and tested, extra... 
2. 4K RAM Memory Expansion Chips. 
PITS, 4500S. ws bk oo Ee 4 ot eS “CHEAP” 
3. R.F. Modular, 5 to 9 Volt, all channels$19.95 
4. SUPERBOARD II Cover/VDU 


$18.95 
5. SUPERBOARD I! COMPUTER 
8K-ROM, 4hK-/RAM 4% 66 «4 ae a oe we $389 
6. CHALLENGE C1P COMPUTER 
8K, ROM, 4K RAM... «6 2s 6 eee $489 
7. CHALLENGER C4P COMPUTER 
Sound NTSC Colour. «.¢. sa. s-5%% % $946.20 
Available soon — P.A.L. conversions 
TOY tvhaew ab. ee ee ee eee $80.00 


FROM ist SEPTEMBER ASK FOR NEW GAMES: 
PRICE LIST. G.25. Alien Invaders (Like Space 
INVACGIS)c..< & Sci oa oe An oa Se Gr oe $9.95 
NEW PROGRAMMES for OHIO — G.26. Orbital Lander::; 2% cx é-« $11.95 
SOFTWARE G.27. Escape from Mars, 2 tapes . . . $18.95 
G.28. Death Ship, 2 tapes ....... $18.95 
UTILITIES: G.29. Startrek. ..........2205 $9.95 
U.16. Filename, for cassettes ...... $8.95 G.30. Air Sea Battle ........... $9.95 
U.17. Trace... 2. ee ee ee eee $11.95 G.31. Cannoneers.... 4. 6.6. ss 2s $9.95 
U.18. Packer — (K saver)... ..... $14.95 G.33. Grand Prix ..........005.- $9.95 
U.19. Cursor —~C2/4.........--. $11.95 6.35. Avalanche............-- $9.95 
eee ee 83-35 BOOKS/MAGAZINES/CATALOGUE 
ee eee ; T.1. The First Book of OSI ...... $16.95 
INSTRUCTIONS: T.2. Aardvark Journal (6 issue)... . $10.95 
1.11. Disassembled ROM, with T.3. Basic Handbook, David Lien. . . $15.95 
comments ......+--+-++2-5: $12.95  K.2. The First 100 items of Software 
1.12. 32x64 Character Display. .... $12.95 (catalogue) Fe, oes $3.50 plus $1.00 P&P 
1.13. Wp 6502 Word Processor Book. . $3.95 also 
1.15. Sound Port S11/CIP Se ew we he $6.95 NOW AVAILABLE blank DIGITAL tapes 
1.16. G.T. Conversion, X2........ $2.95 C10 ..... $1.85 less for lots of 10 or 100. 
1.17. Saving Dataon Tape........ $6.95 
1.18. CIP Tape Control. ......... $6.95 Po cisue: 
ae tbat ee so $583 To Si.00 2-8 $180 
|_21. Morse Code Converter & Tape . $16.95 © 9 $2.00 10 or more $2.50 
1.22. 32x64 Character Supplement to All prices are subject to change without notice. 
1.12. 100% hardware Method ...... $4.95 ; ps Naihegte 
BUSINESS: All prices INCLUD ales Tax. 
B.4. Savings and Loan Package .... $14.95 More new lines of software available — enquire. 


MAIL ORDER: Cheque or Bankcard 


LOOKY VIDEO, 
P.O. Box 347, Richmond, 3121, Victoria. 
418 Bridge Rd, Richmond. Tel.(03) 429 5674 
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In the microcomputer field, the Cromemco System Three and Z-2H Winchester Hard Disc 
Systems stand alone in the range of features and capabilities offered. These systems are based 
on the Z-80A chip, and have from 1-4 mbytes of diskette storage, and from 10-80 mbytes of 
hard disc storage, combined with the widest range of software available in the industry, including 
Multi-user, Multi-tasking operation. 

The computers have a large S100 motherboard and the operating system is a Superset of 
CP/M, thus allowing a wide range of non-cromemco hardware and software to be used. This 
also provides ‘‘obsolescence insurance’’. Some of these features include high resolution colour 
graphics, Eprom programmers, remote terminal emulation, and card reader interfaces. 

Cromemco Basic, available in 3K, 16K, and 32K structured/KSAM versions, is fast, efficient, 
and ideal for teaching purposes because of it’s dynamic error trapping on entry, and easy file 
handling. Cromemco Fortran |V and Cobol are equal in power to those found on mainframes, 
and of course, Pascal, C, and other high level languages are also available. 

informative Systems, Cromemco’s authorised centre for sales and service, have installed 
many systems throughout Australia, backed by Cromemco trained technical staff offering 
maintenance, support and user training. 


Sydney (02) 680 2161 


INFORMATIVE SYSTEMS Pty Ltd 


Specialists in professional microcomputers and high performance computer support products. 


3 Bank Street, South Melbourne, Vic 3205 Telephone (03) 690 2284 Telex 30458 INSYST 
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COMMUNICATION 


APC welcomes correspondence from its readers. Be as briefand concise as possible and please add 
‘not for publication” if your comments/questions are to be kept private. 
Address letters to: “Communications”, Australian Personal Computer, P.O. Box 115, Carlton, Vic. 3053 


PET 
graphics 


Not being a PET owner, I 
find it difficult to either 
interpret or implement 

some of the programs writ- 
ten for the PET, and other 
machines with a non-ASCII 
character subset, which you 
publish. Since I do not know 
the meaning or function of 


the specific graphic characters 


and reverse characters which 
are gears in the listings, 
it makes understanding how 
the screen displays work 
rather a hit and miss affair. I 
have not seen an explanatory 


table for these non—standard’ 


characters anywhere. — can 
you help? 
G. Holman. 


We'd be glad to Mr Holman, 
here s the key — Ed. 


wa Clearscreen £} Home 


“} Cursor up §] Cursor down 
BJ Cursor left i Cursor right 


a 
“4 Reverse on a Reverse off 


Sorcerer tips 


Despite claims to the 
contrary, there is no GET 
statement in Sorcerer BASIC. 


It is, however, possible to 
simulate a GET statement 
using a machine code routine 
that is POKE’d in from 
BASIC. 


The statements are as 


READ W 

POKE 223 + X, W 

NEXT X 

DATA 62, 0, 50, 240, 0, 205, 
9, 224, 200, 50, 240, 0, 201, 


then, 
POKE 260, 224 
POKE 261, 0 


To use this routine: 
V =USR (0): A=PEEK (240) 
A now has the value of the 


ASCII code of the last key to 


be pressed. 
ome is pressed then 


An example is shown below: 


10 PRINT “DO YOU WANT TO CONTINUE” 


20 V=USR (0) : A = PEEK (240) 
30 IF A=0 THEN 20 

40 IF A= ASC (“Y”) THEN 80 

50 IF A = ASC (“N”) THEN 100 
60 PRINT “RESPONSE INVALID” 
70 GOTO 20 

80 REM Do something 

90 GOTO 10 

100 END 


To control a printer from 
BASIC, rather than from the 
monitor, USE the output 
vectors: 

7FDOH 32720D 
and 7JFDI1H 32721D 


The contents of these loca- 
tions will change depending 
on the output option selec- 
ted. To turn on the line 
pues (Centronics) POKE 
2720, 147 and to switch 
it off again POKE 32720, 
240. (A word of warning, 
we've found that if we mess 
about in the monitor before 
executing POKE 32720, 147 
we lose our program entirely 
— some caution is needed). 
Rob Beynon. 


Sold out 


I wish to congratulate you 
on your excellent publi- 
cation. Each month I look 
forward to reading APC 
and in particular, David 
Levy’s Computer Games. 

Unfortunately I often 
have to trek into town to 
a my copy as the 
ocal newsagency which 
carries APC tends to sell 
out quickly. When are ALL 
newsagencies going to 
carry Australian Personal 
Computer? 


I. Davies, Sandringham. 


We’re working on it. If 

you are still having diffi- 

culty I have several 

suggestions: 

1) Ask your newsagent 
to order you a copy 
each month; or 


2) Pay a visit to a local 
computer store and if 
they don’t carry APC 
... they should. 

3) If all else fails, or if you 
are feeling lazy, send 
$2.00 to APC subscrip- 
tions Dept. and they 
will send you a copy 
pronto. 


Cassette 
control 


To record or pick up data 
from cassette, it is often 
necessary to wind the 
cassette to the appropriate 
starting point. Pulling out 
the remote control plug 
from the recorder every 
time is inconvenient, inele- 
gant, and wears out the 
connecting wire. This simple 
subroutine enables the 
cassette recorder to be 
controlled manually, while 
program execution can be 
resumed at any time. 
10000 PRINT “CONTROL 
PASSED TO CASSETTE”: 
PRINT “TO RETURN 

TO KEYBOARD HOLD 
ANY KEY DOWN” 

10010 C$=INKEY$ :IFC$<> 
““«“THENCLS: RETURN 
ELSE PRINT # — 1, 

C$: GOTO1O0I0 


I have not seen this solution 
to a common problem 
anywhere else. 

Dominic Case, Eastwood, 
N.S.W. 


Looking for software that works? 


Try micro-Educational. We're very s 
Our catalogue represents the ‘top 5%’ of US and Au 
Z.E.S. the serious CAl and CMI system. A substantial au 


Educational 


elective about what we sell. We like the repeat business. 
stralian software. Here is a sample: 
thoring system representing 5 man-years of professional pro- 


gramming input. Hi-res animated colour graphics. Suitable for secondary and tertiary level material. 104 page manual. 
3 disks. $250. Sample disk available — $10 


3-D Animated Graphics. subL 
create 3-D figures from their 2-D co-or 
per second. 116 page manual. 
CONFLICT. Roger Keating’s c 


32K disk or cassette. $25. 


$69.50. 
lassic intelligent wargame. Real time action with the challenge of chess. Spectacular graphics. 


OGICS’s powerful machine language software for the serious graphics user. Allows you to 
dinates and then view the figure from any perspective. Animation changes 3 times 


Interested? Here’s the coupon. (P.S. If you're quick we might even tell you where to buy cheap disks.) 


WR 6G 8 io vcisa éaisceutundncaiewaananoavenscudadsevacniadubsasnoesinesseugedmtbaspmawtedaneuaebiens@ontaasésaeinanewias 


Post now to: 


MICRO-EDUCATIONAL, 17 Park Road, Garden Suburb, N.S.W. 2288 Australia 
SPECIALISTS IN CAI, EDUCATION AND ADMINISTRATION SOFTWARE 
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FEATURE INDEX 


- Computer 


ISSUE INDEX 


Benchtest Evaluations Begin End 1-1 Volume 1 No. 1 May 1980 Volume 1 No. 3 July 1980 
Compucolor II 1-1 The Multilingual Machine 1-1 Benchtest: CompucolorlI/ Yankie Doodles: Apple III 
Cromemco System Three 1-2 Faster Programming 12 Education Report/Computer report/Benchtest: TRS-80 
TRS-80 Model II 1-3. Random Writings 1-2 Games/ Business Computing Model II/ Animistics/ 
Hewlett Packard HP85 1-4 Random Writings I/Begin. .. End/ Help for the M68000—Motorola’s Sweet 
Texas TI 99/4 1-4 Resumed 1-4 disabled/ The Complete 16/Computer Games: the 
Series Choosing a System 1-3 Pascal/The Multilingual Alpha-Beta algorithm/ 
The Complete Z80 Control Signals 1-3 Machine/ Programs: Plotting in Three Dimen- 
Pascal 1-1,2,3,4 Programming the Simple Efficient Character Storage, _ sions/The Complete Pascal/ 
David Levy’s | Approach 1-3 Challenge from Space, Fox Checkout: Exatron Stringy 
Games 1-1,2,3,4 Adding a Z80 to a 6800 and Hounds for the TRS-80,  Floppy/ Choosing a System/ 
Gateways to Logic 1-4 system 1-4 PETs and Tanks, String Practising a Little Micro- 
Face to Face — Routines, TRS-80 Disable. | control/ Programming = she 
the man/machine Programs Simple Approach/Fax: 
interface 1-4 — Efficient Character Storage — 280 instruction set/ Pro- 
Business Computing —1-1,2 Z80 Assembler code 1-1 Volume 1 No. 2 June 1980 _ grams: Byte Saver, TRS-80 
Fact Sheets (Fax) *TRS-80 Graphics Utility — Benchtest: Cromemco Graphics, Word Processor, 
Pp ty . 
8080 opcodes 1-2 BASIC i3 System Three/Shakespeare Space Slalom, Robot Nim 
ahs shee oo Apple Worms — BASIC 1-2 ae = i eh eariiay for PET. 
opcodes : Acronyms — BASIC 1-2 omputung - PSychic , 
Users Group Index 3D Noustits and Crosses — Perception — or Deception/ Me rind ee res aes 
(incl. updates) © —1-2,3,4 TRS-80 BASIC 1-4 | Checkout: System 80/ Packard HP85/Beach 
~ Challenge from § =e Faster Programming/ The arianpaay /Benchtest 
Personal Opinion (Interrupt) cepa asad Complete Pascal/Interrupt: 2: Texas TI 99/4/Gateways 
A chance for the TRS-80 BASIC | Fro ae the Ho Micro | to Logic/Face to Face/ 
disabled UI tee ae Nr Cohen Canes Best of Both Worlds/Ran- 
Micro Mania 1-2 ice ‘And Thea There Were Two/ dom Writings Resumed/ 
Frogs on the hop — Sorcerer BASIC 1-3 Random Wiitings/Fax: Computer Games: speeding 
(The Nora report --) 1-2 baa for PET— 13 the 8080 Abarat aaa / up the search/Newcomers 
Animistics — a look at E ” Programe: Souad for ic Start Here/Bookfare/The 
‘friendly computers 1-3 cle ad i TRE. 80, Apple Worms Complete Pascal/Fax: 
Evaluations BASIC string handling Variable Map, Acronyms, 6502 mnemonics/Pro- 
System 80 (Checkout) 1-2 TouGnies 1-1 Alien Attack. cae SPEDE and 
Exatron Stringy Floppy 1-3 Space Slalom — Apple TOSSES, ackgammon. 
Special Features BASIC 
3-D Plotting (BASIC) 1-3. *Variable Map — TRS-80 
Simple Approach to BASIC 1-2 
Programming 1-3 *TRS-80 Disable 
‘‘Finger-printing”’ sentence (reprinted 1-3) 1-1 
structure (literary *Byte Saver (packing Riis _TE LE JE 0 7 CE TRE 
forgeries) 1-2 programs)—TRS-80 
ESP testing 1-2 BASIC 1-3 
M68000 preview 1-3. PET Backgammon — 
Apple III report 1-3 BASIC 1-4 
Education Report 1-1 *Sound for the TRS-80 
Newcomers Start Here — BASIC 1-2 | 
(beginners guide) 1-4 PET Alien Attack 122 Bit 
Review of Alvin Toffler’s *with machine language il | ! 
The Third Wave 1-4 subroutines t wie) 
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| Any one issue $2.80; Any two issues $5.20; Any three issues $7.50; 

| Four issues $9.70. All prices include post and packing. Cheque or 
P.O. payable to Australian Personal Computer, P.O. Box 115, | 

| Carlton, 3053. Please allow up to 3 weeks for delivery and don’t | 
forget to state clearly your name and full address with your order. | 

| Please send me the following copies of APC. I enclose a cheque/P.O. | 
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Cassette input port 


Unlike some microcomputer systems 
available at present which allow the 
transfer of data to and from a cassette 
recorder, the Apple II and ITT 2020 
depend virtually entirely on software 
for analysing the output from the 
cassette when reading data, and gener- 
ating a suitable signal for it when 
writing data. This means that the data 
is available to the processor in virtually 
the same form as it is recorded on the 
tape, with only a Schmitt in between to 
‘““clean”’ it up a bit; it’s not buffered off 
from it by a p.JjJj. or frequency 
comparator. This means that one can 
perform various functions on_ the 
signal fed into the data input (which of 
course, doesn’t necessarily have to have 
come from a cassette recorder. This is, 
however, probably the best way to 
start as it will already be hooked up). 


Period measurement 


By deriving a means to measure the fre- 
quency or period at this point, the 
value obtained can be used by other 
programs for control or effect... or 
anything else. 


In this case the result determines the | Doe 


colour of a pattern displayed in the lo. 
res. graphics mode. The number of 
other applications of the technique are 
only limited by the user’s imagination. 

Whistling is chosen as the best input 
(when using a microphone) as it gives a 
purer waveform than, for instance, voice 
input. Hence results are more reliable 
(see later, however). 


Software 


The technique produces a number pro- 
portional to the period of the incoming 
signal by starting a counter at a 1 to 0 
transition and stopping it as soon as a 
0 to 1 transition is encountered. 

One sample of thé period measure- 
ment would probably do on its own if 
the signal to be measured were clean (a 
pure sinewave or squarewave for 
example), but there are bound to be 
various discontinuities or extraneous 
noises involved too and these will 
almost inevitably cause errors. 

To get round these problems not just 
one, but sixteen samples are taken and 
the results stored in memory. 


Averaging 


In the next stage all the sixteen samples 
are added together, the result being 
stored in memory (two bytes). This 
value is then divided by sixteen to yield 
the average value of all the samples. This 
has a far greater chance of being repre- 
sentative of the actual period than the 
value obtained from a single measure- 
ment. 

Initially this part of the program was 
done in BASIC with only the period 
measurements in machine code; but the 
BASIC section proved too slow for most 
applications and so the averaging is now 
included in the machine code section. 

The sixteen samples are stored in 
memory locations 0300-030F. 
Locations 0310-0325 contain the sub- 
routine which actually carries out the 
period measurement, whilst locations 
0350-037F is the averaging program. 
The control program (0330-0348) calls 
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(plus a microphone/pre-amp.) the software described here provides a 
technique to generate effects or alter program direction as a 
result of the user whistling at different frequencies. R. W. Lawrence 
BSc explains. . . 


up the above two subroutines, and also 
determines the number of samples to be 
taken and where they are stored. 

Locations 0328 and 0329 hold the 
low and high order bytes of the sum of 
the samples, and the final average value 
is stored in location 038F. This can be 
examined when in BASIC by PEEK- 
ing (911). 


Source code 


The programs are fairly self-explana- 
tory. The division by sixteen is per- 


Listing 
0300 
01 
02 
03 
, 
OF A 
0310 A9OI1 LDA 01 
12 A200 LDX 00 
14 2C60C0 BITCO60 
17 30FB BMI 
19 E8 INX 
1A 2C60 CO BIT C060 
1D 3003 BMI 
1F 4019083 JMP 0319 
22 8A TXA 
23 91FA STA (FA), Y 
25 60 RTS 
0330 A900 LDA 00 
32 85 FA STA 
34 A903 LDA 03 
36 85 FB STA 


formed by a right shift operation done 
four times, from location 0329 through 
the accumulator. Since none of the 
period samples taken could be greater 
than 225, 9, it follows that the average 
must be less than this too — hence the 
result must fit into the accumulator. 


Basic program 


This program puts the colour display 
up on the screen, and after calling up 
the machine code program, varies the 
colour of the display depending on the 


Storage locations 
for period measurements 


Initialise flags and counter 


Zero yet? No, test again 
Yes: Increment X 


One yet? No? Go back and 
inc. X 


Yes: Go on 


Transfer X to A and store 
final count in relevant 
location. Return. 


Set up pointer 


APC 47 


Illustration by N. E. One 


Basic 


200 
205 
220 
230 
240 
242 
243 


250 


AO 00 


20 10 03 
C8 

CO 10 

FO 03 

FC 2A 03 
20 50 03 


RE 29 03 
C8 

CO 10 

FO 03 

4C 5A 03 
8D 28 03 
A2 04 


6E 29 03 
6A 

CA 

E0 00 

FO 03 

4C 70 03 
7D 8F 03 
60 


program listing 


GR 


CALL 816: W = PEEK (911) 


LDY 00 


JSR 0310 
INCY 
CPY 10 
BEQ 

JMP 033A 
JSR 0350 
RTS 


LDA 00 
STA 0328 
STA 0329 
LDY 00 
CLC 


ADC 0300, Y 


BCC 

INC 0329 
INY 

CPY 10 
BEQ 

JMP 035A 
STA 0328 
LDX 04 


ROR 0329 
ROR A 
DEX 

CPX 00 
BEQ 

JMP 0370 
STA 038F 
RTS 


IFW<11 THEN W=11 


IF W> 110 THEN W = 110 


Zero counter for no. of 
samples 


Call subr. for period measurement 


16; samples taken yet? 
No, repeat. Yes, finished. 


Call averaging subr. 
Return to Basic prog. 


Clear 
storage 


locations. 
Clear Y reg. 


Perform additions 


Increment high order storage 
byte on carry 


All done? No, return 


Yes, store low order byte 


Perform + 16; 9 process by 4 
right shift operations 
through accumulator 


4 completed? No, return 


Yes, store result 
Return 


COLOR = INT ((W — 3)/108 * 15) 
R = RND(1): IF R> 0.5 GOTO 245 


FOR N=1 TO 19 STEP 2: HLIN(20—N), (20+N) AT 
(20+N): VLIN(20—N), (20+N) AT (20+N): HLIN (20-N), 
(20+N) AT (20—N): VLIN(20—N), (20+N) AT (20—N) 

: NEXT 


GOTO 205 


FOR N = 19 TO 1 STEP —2: HLIN (20—N), (20+N) 
AT (20+N): VLIN(20—N), (20+N) AT (20+N): HLIN 
(20—N), (20+N) AT (20—N): VLIN(20—N), (20+N) 
AT (20—N): NEXT 


GOTO 205 


Generator listing in M/C code 


AY 08 


4C 3003 


LDA 08 


STA C030 


DEY 
BNE 
SBC 01 
BEQ 
DEX 
BNE 


LDX 038F 


PHA 
LDA 03 
SBC 01 
BNE 

PLA 

JMP 0392 
JMP 0330 


Location for pitch data 
Load A with duration 
Toggle Speaker 


Decrement X until zero and 
toggle speaker each time 


round. Decrement Y too, but 
only decrement A by 1 after 


25519 Y decrements. 


Variable delay in pitch loop 
to tune final o/p frequ. to 


match that coming in 


Back to main prog. 


frequency of the incoming signal. 

The system assumes the signal has a 
frequency range from about 400Hz to 
about 2KHz, this being considered a 
reasonable range to whistle over. Any 
measurement yielding values that are 
outside this preset range are “clipped” 
into it by lines 220 and 230. Line 240 
normalises the measurement into an 
integer between 1 and 15: ready to set 
the colour of the pattern to one of the 
fifteen possible on the system. 

Line 242 makes the display slightly 
more interesting by randomly selecting 
the “‘tunnel in” (line 245), or the 
“tunnel out’ (line 243) subroutine. 
These two subroutines change the colour 
of about ten concentric squares, the 
only difference between them being the 
STEP value which selects motion inwards 
if —2, and outwards is +2. 


Looping 

As it stands, the processor remains in a 
loop in the machine code program 
awaiting any input to the cassette input 
port. Whilst in this loop it cannot accept 
data entered from the keyboard — or 
anywhere else — only, in fact, from the 
cassette input. Control can be returned 
to the keyboard via the usual RESET; 
control C. If desired this can be remedied 
by putting in a “look at keyboard to see 
if the key has been depressed” type of 
programme between lines 0314 and 
0317, and jumping out of the loop if it 
has. This was omitted to keep the num- 
ber of machine cycles within the loop to 
a minimum and thus allow the highest 
possible frequencies to be measured. 


Other applications 


The technique has been used success- 
fully in other applications (the one 
described here was really by way of an 
example) such as in a software fre- 
quency of the incoming signal against 
time; and, if suitably modified, in 
speech analysis and synthesis. 

A reciprocal machine code program 
could be added. This would form a 
generator (using the internal speaker) 
producing tones of the same frequency 
as those measured by the above arrange- 
ment when presented with the same 
data. Thus the Apple could “‘whistle”’ 
along with you — albeit rather roughly 
as it would have to stop every so often 
to see what you’re whistling. 

A suitable machine code generator 
program is also given. It’s a modified 
form of the one listed in the Apple II 
Reference manual, except that the dura- 
tion is preset (byte in location 0391) 
and also a “‘tuning’’ factor is added to 
make sure it “‘whistles’’ what it “‘hears”’ 
(using the terms euphemistically). Lines 
03A2 — O3A9 perform the latter. In- 
crease the value at 03A4 to flatten the 
generated frequency for a given input, 
and reduce it to sharpen the generated 
frequency. 


Linking up 

The generator program can be linked in 
to the analyser program as follows: Line 
0348 changes from 60 (RTS) to: 

0348 4C 90 03 (JMP 0390). 


P.S: If you can’t whistle, you’ll just 
have to learn to hum sinusoidally. 
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NEWCOMERS-START HERE 


What follows is a brief guide for the microcomputing novice. It has been designed for quick reference 
— with all the key words in bold type; of course if youre feeling adventurous, you re welcome 
to read it right through. Whichever way,we trust you will find it helpful. Happy Microcomputing! 


Welcome to the confusing world 
of the microcomputer. First of 
all, don’t be fooled; there’s 
nothing complicated about this 
business, it’s just that we’re 
surrounded by an immense 
amount of necessary jargon. 
Imagine if we had to continually 
say “numbering system with a 
radix of sixteen in which the 
letters A to F represent the 
values 10 to 15”, when instead 
we can simply say “hex”. No 
doubt soon many of the words 
and phrases we are about to 
explain will eventually fall into 
common English usage. Until 
that time, APC will be publishing 
this guide — every month. 

We'll start by considering a 
microcomputer’s functions and 
then examine the physical 
components necessary to imple- 
ment these functions. 

The microcomputer is capable 
of receiving information, pro- 
cessing it, storing the results or 
sending them somewhere else. 
All this information is called 
data and it comprises numbers, 
letters and special symbols 
which can be read by humans. 
Although the data are (yes, it’s 
plural) accepted and output by 
the computer in ‘human’ form, 
inside it’s a different story — 
they must be held in the form 
of an electronic code. This code 
is called binary — a system of 
numbering which uses only Os 
and 1s. Thus in most micros 
each character, number or 
symbol is represented by eight 
binary digits or bits as they are 
called, ranging from 00000000 
to TELIA. 

To simplify communication 
between computers, several 
standard coding systems exist, 
the most common being ASCII 
(American Standard Code for 
Information Interchange). As 
an example of this standard, the 
number five is represented as 
00110101 — complicated for 
humans, but easy for the com- 
puter! This collection of eight 
bits is called a byte and com- 
puter freaks who spend a lot of 
time messing around with bits 
and bytes use a half way human 
representation called hex. The 
hex equivalent of a byte is 
obtained by giving each halfa 
single character code (0—9, 
A—F): 

0=0000, 1=0001, 2=0010, 
3=0011, 4=0100, 5=0101 

cae hat & E=1110 and F=1111. 
Our example of 5 is therefore 
35 in hex. This makes it easier 
for humans to handle com- 
plicated collections of Os and 
ls. The machine detects these 
Os and 1s by recognising differ- 
ent voltage levels. 

The computer processes 


data by reshuffling, performing 
arithmetic on, or by comparing 
them with other data. It’s the 
latter function that gives a com- 
puter its apparent ‘intelligence’ 
— the ability to make decisions 
and to act upon them. It has 

to be given a set of rules in 
order to do this and, once 
again, these rules are stored in 
memory as bytes. The rules are 
called programs and while they 
can be input in binary or hex 
(machine code programming), 
the usual method is to have a 
special program which translates 
English or near-English into 
machine code. This speeds 
programming considerably; the 
nearer the programming language 
is to English, the faster the 
programming time. On the other 
hand, program execution speed 
tends to be slower. 

The most common micro- 
computer language is BASIC. 
Program instructions are typed 
in at the keyboard, to be coded 
and stored in the computet’s 
memory. Torun sucha 
program the computer uses an 
interpreter which picks up each 
English-ty pe instruction, trans- 
lates it into machine code and 
then feeds it into the processor 
for execution. It has to do this 
each time the same instruction 
has to be executed. 

Two strange words you will 
hear in connection with BASIC 
are PEEK and POKE. They give 
the programmer access to the 
memory of the machine. It is 
possible to read (PEEK) the 
contents of a byte in the 
computer and to modify a byte 
(POKE). 

Moving on to hardware, this 
means the physical components 
of a computer system as 
opposed to software — the 
programs needed to make the 
system work. 

At the heart of the micro- 
computer system is the central 
processing unit (CPU), a single 
microprocessor chip with 
supporting devices such as 
buffers, which ‘amplify’ they 
CPU’s signals for use by other 
components in the system. 

The packaged chips are either 
soldered directly to a printed 
circuit board (PCB) or are 
mounted in sockets. 

In some microcomputers, 
the entire system is mounted 
on a single, large, PCB; in others 
a bus system is used, comprising 
a long PCB holding a number of 
interconnected sockets. Plugged 
into these are several smaller 
PCBs, each with a specific 
function — for instance, one 
card would hold the CPU and its 
support chips. The most widely- 
used bus system is called the 
$100. 


The CPU needs memory in 
which to keep the programs and 
data. Microcomputers 
generally two types of memory, 
RAM (Random Access Memory) 
and ROM (Read Only Memory). 
The CPU can read information 
stored in RAM — and also put 
information into RAM. Two 
types of RAM exist — static and 
dynamic; all you really need to 
know is that dynamic RAM uses 
less power and is less expensive 
than static, but it requires, addit- 


ional, complex, circuitry to make it 


work. Both types of RAM lose 
their contents when power is 
switched off, whereas ROM 
retains its contents permanently. 
Not surprisingly, manufacturers 
often store interpreters and the 
like in ROM. The CPU can 
only read the ROM’s contents 
and cannot alter them in any 
way. You can buy special 
ROMs called PROMs 
(Programmable ROMs) and 
EPROMs (Erasable PROMs) 
which can programmed using 

a special device; EPROMs can 
be erased using ultra-violet 
light. 

Because RAM loses its 
contents when power is switched 
off, cassettes and floppy discs 
are used to save programs and 
data for later use. Audio-type 
tape recorders are often used 
by converting data to a series 
of audio tones and recording 
them; later the computer can 
listen to these same tones and 
re-convert them into data. 
Various methods are used for 
this, so a cassette recorded by 
one make of computer won’t 
necessarily work on another 
make. It takes a long time to 
record and playback inform- 
ation and it’s difficult to locate 
one specific item among a 
whole mass of information on 
a cassette; therefore, to over- 
come these problems, floppy 
discs are used on more soph- 
isticated systems. 

A floppy disc is made of thin 
plastic, coated with a magnetic 
recording surface rather like that 
used on tape. The disc, in its 
protective envelope is placed 
in a disc drive which rotates it 
and moves a read/write head 
across the disc’s surface. The 
disc is divided into concentric 
rings called tracks, each of 
which is in turn subdivided into 


sectors. Using a program called a 


disc operating system, the 
computer keeps track of exactly 
where information is on the disc 
and it can get to any item of 
data by moving the head to the 
appropriate track and them 
waiting for the right sector to 
come round. Two methods are 
used to tell the computer where 


on a track each sector starts; 
soft sectoring where special 
signals are recorded on the 
surface and hard sectoring 
where holes are punched 
through the disc and around 
the central hole, one per sector. 

Half-way between cassettes 
and discs is the stringy floppy 
— a miniature continuous loop 
tape cartridge, faster than a 
cassette but cheaper than a 
disc system. Hard disc systems 
are also available for micro- 
computers; they store more 
information than floppy discs, 
are more reliable and inform- 
ation can be transferred to and 
from them much more quickly. 

You, the user, must be able 
to communicate with the 
computer and the generally 
accepted minimum for this is 
the visual display unit (VDU), 
which looks like a TV screen 
with a typewriter-style keyboard; 
sometimes these are built into 
the system, sometimes they’re 
separate. If you want a written 
record (hard copy) of the 
computers output, you'll need 
a printer. 

The computer can send out 
and receive information in two 
forms — parallel and serial. 
Parallel input/output (I/O) 
requires a series of wires to 
connect the computer to 
another device, such as a printer, 
and it sends out data a byte ata 
time, a separate wire carrying 
each bit. Serial I/O involves 
sending data one bit at a time 
along a single piece of wire, with 
extra bits added to tell the 


receiving device when a byte is about 


to start and when it has finished. 
The speed that data is trans- 
mitted is referred to as baud rate 
and, very roughly, the baud rate 
divided by 10 equals the 
number of bytes being sent per 
second. 

To ensure that both receiver 
and transmitter link up without 
any electrical horrors, standards 
exist for serial interfaces the 
most common is RS232 (or V24) 
while, for parallel interfaces to 
printers, the Centronics 
standard is popular. 

Finally, a modem connects 
a computer, via a serial interface 
to the telephone system allow- 
ing two computers with modems 
to exchange information. A 
modem must be wired into the 
telephone system and you need 
Telecom’s permission; instead 
you could use an acoustic 
coupler, which has two obscene- 
looking rubber cups into which 
the handset fits, and which 
has no electrical connection 
with the phone system — 
Telecom isn’t so uppity about 
the use of these. 


Remember — a// prices shown include sales 
tax, postage and packing. 
N.B. Your Sinclair ZX80 may qualify as a 
business expense. 


ZXSO 


Until now, building your own computer could 
cost you around $600 — and still leave you with 
only a bare board for your trouble. The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. Ihe 2X80 really is a complete, 
powerful full-facility computer matching or sur- 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run- 
ning a power station. 
~ Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter. 
and the Sinclair teach-yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages — unique 
"One touch key word entry. [ie 2% 80 
eliminates a great deal of tiresome typing, Key 
words (RUN, PRINT, LIST etc) have their own 


VHFE TV modulator. 
780-1 microprocessor - new, 
faster version of the famous. Sockets for TV, | Quantity 
Z-80 microprocessor chip, cassette recorder, 
widely recognised as the best power supply. | 
ever made. 
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singie key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate- 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability — takes 
up to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com- 
parison). The ZX80 also has string input to re- 
quest a line of text; strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. Variable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex- 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran- 
domise function, useful for games and secret 
codes. Timer under program control. PEEK and 
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Ready-assembled Sinclair ZX80 
Personal Computer(s). 

Price incl. ZX80 BASIC manual, 
excl. mains adaptor. 
Mains Adaptor(s) (600Ma at 9V DC 
nominal unregulated). 
Memory Expansion Board(s) takes 
up to 3K bytes. 
RAM Memory chips — standard IK 
bytes capacity. 


Sinclair ZX80 Manual(s) free with 
every ZX80 computer. $15.00 


I enclose cheque/Bankcard/ Diners Club/Amex 
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POKE enable entry of machine code instruc- 
tions, USR causes jump to a users machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-vourself-BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc- 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 owes its low price to its. 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, Operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan- 
sion port, giving a maximum potential of 16K. 


Item Price 


$295.00 
$16.00 
$28.50 
$10.00 


TOTAL 


eee | 
Ce ee Leer ee er es 


A 
Ss jf 
PPPOE LOL LEE. PPPBELOLE DED SEDO OEP OTP! eT: SZ 
| Name 


- Address Postcode 


; ee zo 


z & ae... o 


50 APC 


LITISAC 


—| | oe |] 
ZX80 


SOF TWARE 


(and more to come) 


[per pack | 
Including ~ 
postage & 
packing 


H FULL DOCUMENTATION. 
ASSO SYSTEM UNLESS OTHERWISE STATED. 


i i ZX80 entering 

d so that the intending user of the ( 
Book ting may star using the system and sane oe pa see 
appreciation of the machine and facilities. pppullataret 2 el 


ALL PROGRAMS RUN ON 
user will find the later sections useful in applyin 


ION $ 
ZX80 cO M PAN 7X80 which has brought a breath of fresh air to the personal computer 


87 PAGE BOOK ze 


Linsac Software comes on C12 Cassettes with Full Documentation including 
e Program Listing e User Instructions ¢ List of Variables with Meanings 
e Program Description ¢ Sample Program Run 


PROGRAMS ON C 


GAMES PACK ONE CONTAINS 


- GO01 Three Towers 
Rearrange the rings to build a new tower. 
G002 Number Guessing 
Find the hidden number with hints from the 
ZX80. 
G003 Mastermind 
Break the four digit code. 
G004 Sketcher 
Draw patterns of your choice with memory 
mapping. 
G005 Hurkie 
Hunt the horrible hurkle in the 15 x 15 grid. 
G006 Nim 
The familiar game of skill. 
G007 Symbol Simon 
Try and match the complex increasing pattern. 


GAMES PACK TWO CONTAINS 
G008 Nine Lives 

A word game for two players — possibly fatal. 
GO00S The Maze Game 

Find the treasure as the maze grows around 

you. 
G010 Plain Sailing 

Steer a yacht against dangerous currents. 
G012 Noughts & Crosses 

The ZX80 plays an excellent strategic game. 
G013 Chinese Puzzie 

Can you rearrange the biocks in the right way? 
G014 Tower of Hanoi 

The game of antiquity. 
G015 Battleship 

Realistic naval artillery action. 


GAMES PACK THREE CONTAINS 


GO11 Fruit Machine (2-4K) 
The ZX80 as a one-armed bandit. 
G016 Four in a Line (4K) 
A2player game arranging patterns of counters. 
G017 Zombies 
You are surrounded by zombies on a desert 
island. 


EDUCATION PACK ONE CONTAINS 


E001 Maths Drill 

Two levels of aifficulty included. 
E002 Dot recognition 

Recognise the number of arandom dot pattern. 
E011 Musical Notes 

Teaches children notes on the scale. 
E004 Spelling Quiz 

The teacher sets five words to be tested. 
E007 Day Finder 

Gives the day of the week for a date. 


EDUCATION PACK TWO CONTAINS 


E005 Graph Plotter 
Plots quadratic equations. 
E006 Prime Factors 
Caiculates prime factors of given numbers. 
E008 Number Bases 
Conversions and calculations in different 
bases. 
E009 Bar Charts 
Plots bar charts from supplied data. 
£010 Statistics 
A collection of statistical routines. 


pa 
r C-12 CASSETTE ORDER FORM 


UTILITY PACK ONE CONTAINS 
U001 Memory Display 
Displays 80-byte blocks of memory (char/hex). 
U002 Hex Code Monitor 
Handles machine code routines. 
U003 Renumber 
A full renumber routine. 
U004 Memory Search 
Finds and displays byte patterns. 


SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
308 High St., Kew 3101, Vic. Tel. 861 6224 


Item 

Games Pack One 
Games Pack Two 
Games Pack Three 
Education Pack One 
Education Pack Two 
Utility Pack One 
ZX80 Book 


Total 


| enclose cheque/Bankcard/Diners Club/Amex 


ETI2 


| Ceecipn er Daenae Postcode............. 


APC 51 


ae 


—_ 
NT 
ee] 
> 
OQ 
ee) 
> 


iN 
rs 
6) 
Q 


(op) 

Gan dei en 2 as 

a oS] z bl os 

maga, © 
—~alaalaa 
ZAIZdeo 
Sel = = 
SHBteE 
eka a ow 


2 

5 
2 
S 
= 
5 
= 
<~Z 
< 


> 


00 

™M 
4 
> 


S 
ee 
= bo 
ug 
Pv 
OB 
BPO 


ve > 
~~ ~~ op) 
SoG Zo 
> © o> we 
C5 26 
-_ Walaa op) 
BZ 
Be ° o> © 
> 
Ze 
~) A 


Pe 

ng PS) 
“wen Oe 
ots 
'S 
rats 
ee) 
Ee 
we 
ao 
Fete 
Sg 


he 6800 Mnemonics arranged by op code 


er 
ate 
ba 
— x 


ie) 
ae 
> oO 
> 
ao 
>O 
@ 


if 

¥ 
Ba 
cae 

eS 

wn} 


Bz 

BF 

by wes | (eT 

Z >| Zo 

L >| ors 

Be 

ae 

BE 

a 

Be 

te 

pend 

Zs 
a 
>bh ~_~ 

Oe AS 

ear 


er: 
Zz © 
om 
ag 
rc) 


~ 
> > 


o 


“ug a 
Zx 
= 

co Oo bo 


or 


a= 
| Z > 
: saladsalza 
etn fa fu 
n PS Bl BB) Bo 
00 [ep 


~] 


(EXT) 
BIT |LDA EOR {ADC [ORA [ADD [CPX LDS 
Ola (A)| (A)| (A) A)| _ (A) 
)|(IMM)| (IMM) (IMM )| (IMM) |(IMM)|(IMM)(IMM) (IMM ) 
BIT {LDA [STA [EOR [ADC |ORA [ADD | CPX LDS : 
Bolo 
(DIR)| (DIR) | (DIR) |(DIR) |(DIR) |(DIR) |(DIR)|(DIR) (DIR ) |(DIR) 
IT [LDA |STA |EOR [ADC |ORA [ADD |cCPXxX |JSR |ILDS [STS [A 
s y o) a (A) ua) A) 
(IND) |(IND) |(IND) |(IND) |(IND) |(IND) |(IND) (IND) |(IND) (IND) |(IND) 
LDA |STA ADD P SR |LD STS |p 
(EXT) 


E 
ep 


(EXT) |(EXT)| (EXT) |(EXT)|(EXT)(EXT)|(EXT)(EXT)| (EXT 
C |SUB |CMP {SBC LDS EOR |ADC |ORA |ADD LDX C 
(B) |} (B)}| (B) (B) Po (B)| (B)}] (B) Bf 
(IMM) |(IMM)|(IMM) )} (IMM) (IMM )} (IMM) |(IMM)|(IMM) (IMM ) Bs 
D |SUB [CMP |SBC DA {STA [EOR [ADC /[ORA [ADD LDXx |STX |D 
(B)} (B)|  (B) (B) (B) (B) B) ep (B)| _(B) 
DIR) |(DIR) |(DIR) (DIR) | (DIR) |(DIR) |(DIR) |(DIR) |(DIR) (DIR) |(DIR) 
E |SUB |CMP |SBC LDA |STA |EOR [ADC |[ORA |ADD LDX |STX |E 
lela) labled Bla ethleb ltl liples 
(IND) |(IND) |(IND) )| (IND) | (IND) |(IND) |(IND) |(IND) |(IND) (IND) |(IND) 
F |SUB [CMP |SBC AND [BIT |LDA [STA [EOR [ADC [JORA [ADD ; LDX |STX [F 
feel eel [ lemlarn 
(EXT) |(EXT)| (EXT) (EXT)|(EXT)| (EXT)| (EXT) |(EXT)|(EXT) |(EXT)|(EXT) (EXT) (EXT 
1 2 3 4 5 6 7 8 9 A B C E F 


DIR = Direct Addressing Mode, EXT = Extended Addressing Mode, IMM = Immediate Addressing Mode, IND = Index addres- 
sing Mode, INH = Inherent Addressing Mode, REL = Relative Addressing Mode, A = Accumulator A, B= Accumulaior B. 


___ LEISURE LINES 


With J.J. Clessa 


A very good response to our ‘Palin- 
dromic’ Leisure Lines (over 40 entries) 
despite the fact that some kind of 
computerised aid was necessary for the 
solution — or, alternatively, one hell of 
alot of spare time! 

In fact, all the answers received were 
correct ones and the answers are as 
follows: 

1 Alan & Bert’s mileometers are palin- 
dromic after 321123 miles. 

2 Alan & Colin’s mileometers after 
111111 miles. 

3 Bert & Colin’s mileometers after 
0110 miles. 

4 All three mileometers mutually palin- 
dromic after 655666 miles. 

Thanks to Dave Tebbutt’s ability to 
generate random numbers with extreme 
rapidity on a borrowed PET (and with 
Sue Eisenbach on hand to ensure fair 
play and no program bugs) we were 
quickly able to select a winning entry — 
from: 

Colin Wheat, Geraldton, W.A. 
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Congratulations, Mr. Wheat, $22 
worth of stamps are on their way — 
courtesy of the PO. 


QUICKIE 

Short and snappy for this month, and 

as usual, no solutions and no prizes. 
Which number, when added to 1% 

gives the same result as when it is multi- 

plied by 1%? 


PRIZE PUZZLE 
Again, fairly brief for this month. 
This time I’d like you to find the 
smallest palindromic number that is also 
a perfect square, and which contains 
an even number of digits. Thus 121 isa 
perfect square — and also palindromic 
number — but unfortunately it contains 
an odd number of digits. 


THIS MONTH’S PRIZE 

For the lucky winner, a Paper Mate Pen 
and pencil set — finished in olive green 
and gold. 


Just updates this month. 


Micom — 80 


A special Interest Group of Melbourne’s 
TRS-80 & System 80 Users Group 
can be contacted on 560 8132 or 
write to the Group Chairman, Len 
Saunders, at 9 posses Avenue, 
Glen Waverley 3150. e group has 
about forty members and meets on 
the third Saturday of each month 
at the Ausom Users Hall. 

Mr Ed Richardson informs us of the 
existance of an Ohio Superboard User 
Group in Nundah, Queensland. Mem- 
bership is $10 and all new members 
receive a complete set of their news- 
letter. For more information send a 
zi S.A.E. to 146 York Street, Nun- 
dah, 4012. 


In Victoria, Ian Eyles of 10 Forbes 
Street, Essendon, (Ph. 375 3478) can 
be contacted for details of a O.S1./ 
6502 User Group. 

Commodore users groups seem to 
be springing up everywhere. The latest 
is the Commodore Computer Users 
Association of S.A.PO Box 60, Clarence 
Gardens, 5039. Earle Rowan is the 
President. 


PROGRAMS 


@| Continued from page 41. & 
igg BEGIN 246 BEGIN 

@) iss IF BOARDC( RO ws COL) = TARGET 247 PRINTBOARD; & 
190 THEN H.I PCOUNTERL DI RECTION] := FLI PCOUNTER( DIRECTION] +1 24g FI RSTCOUNT?=03 
191 ELSE 249 SECON DCO UNT: = 03 

@| 2: BEGIN aa FOR ROW:='1' TO ‘8° DO xe 
193 FINI SHED: = TRUE} 251 FOR COL:='A’ TO ‘H’ DO 

@| 14 I F. BOARD( ROW, COLJ=M0 VER 252 1F BOARD( ROW, COLJ=FIRST € 
195 THEN IF FLIPCOUNTER[ DIRECTION] :>0 253 THEN FIRSTCOUNT:=FIRSTCOUWT?+ 1 
196 THEN LEGAL != TRUE 254 ELSE SECON DCOUNT:= SECON DCO UNT+ 13 

@| 197 ELSE FLIPCOUNTERL DIRECTION] :=0 (* EMPTY*) 255 WRI TELN( CROSS, ' *, FIRSTCOUNT) 3 e 
196 EN D 256 WRI TELN( NOUGHT, ° ", SECON DCOUNT) $ 
199 «ENDS ( *CHECKIT*) 257 IF FIRSTCOUNT= SECON DCU UNT 

@ | 200 BEGIN (*CHECKMO VE*) 258 THEN WRI TELN( "'IT''S A TIE") & 
201 LEGAL t= FAL SE3 259 ELSE IF FIRSTCOUNT> SECON DCOUNT 
202 IF MOVER= FIRST 260 THEN WRI TELN( CROSS, * WINS") 

& 203 THEN TARGET: = SECOND 261 ELSE WRI TELN( NOUGHTs ' WINS*) = 
204 ELSE TARGET:= FIRST; 262 END; (*GI VESCORE*) 

@)| 205 1 F BOARDC RO WNO Ws COLNO W) = EMPTY 263 PROCEDURE ANOTHERGO; @ 
206 TH EN 264 VAR CONTINUE: CHAR; 
207 BEGIN 265 BEGIN 

@| 208 RO Ws = RO WNO Ww 266 WRI TEC "WOULD YOU LIKE ANOTHER GAME? TYPE Y OR Ne 103 [(@ 
209 SUL 3 = COLNO W3 267 REA TLN( CON TINUE) 3 
210 FOR DIRECTION:=N TO NW DO 268 IF CONTINUE= ‘y' | 

@) 211 BEGIN 269 THEN NOMORE:= FALSE & 
212 FINI SHED: = FAL SE3 270 ELSE NOMORE:=TRUE 
213 FLI PCOUNTERC DI RECTION) := 03 271 ENDs (*ANOTHEKGO*) 

®@ 214 REPEAT 272 BEGIN ©*MAIN PROGRAM*) & 
oe CHOO SESQUARE; 273 WRI TEC "DO YOU WANT TO REAL THE INSTRUCTIONS? TYFE Y 

@| 216 IF FINISHED (**EDGE REACHED**) ee ays #5 ® 
217 THEN FLIPCOUNTERC DI BECTION) :=0 274 REAILN<( AN SWER)3 
Bie ELSE CHECKIT 275 IF ANSWER='Y' THEN INSTRUCTIONS; 

@)| 219 UNTIL FINISHED 276 I DENTI FY; . 4 
220 END 277 REFEAT 
221 EN D 278 STAhTGAME; 

@) 222 END} (*CHECKMOVE®) 279 WHILE NOT GAMEOVER [0 ® 
993 PROCEDURE FLIPS; 280 BEGIN 
225 COL : COL CHAR; 262 PRINTBOARLS e 
226 1: INTEGERS 283 PASS: = FALSE; 

@| 227 BEGIN 284 GETMO VE; a 
228 RO Ws = RO WNO Ws 285 IF PASS THEN LEGAL:=THUE ELSE CHECKMOVE 
229 COL := COLNO W; 28 6 UNTIL LEGAL; 

a 230 BOARDL RO Ws COL) : =MO VER; 287 IF NOT Pass S 
231 FOR DIRECTION:=N TO NW DO 288 THEN 

@| 232 BEGIN 289 BEGIN 
233 RO Ws = RO WNO Ws 290 FLIPS; : @ 
234 COL : = COLNO ws | 291 COUNTER: =COUNTER# 1 

@| 235 FOR I:= 1 TO FLIPCOUNTER[ DIKECTION) DO 992 EN D3 
236 BEGIN 293 IF MOVEK= FIRST e 
237 CHOO SESQUARE} 294 THEN MOVER? =SECOND 

@ 238 BO ARDE RO ws COL] :=M0 VER 295 ELSE MOVER:=FIKST3 @ 
239 EN D 296 IF COUNTER= €0 eet 

@ | 240 EN D 297 THEN GAMEOVEK:= TRUE 
24, ENDs (*FLIPS*) 298 EN D3 fs. og 
242 PROCEDURE GI VESCORES 239 GI VESCORE3 

@ | 243 VAR COL : COL CHAR; 300 ANO TH EKGO 
any) RO W: RO WN UM; UNTIL NOMOKE Ss & 
24S FI RSTCO UNT» SECON DCO UNTS 0+ « 603 EN De 


So you need 
advice about 
Computers... 


Here’s an Apple II program by Les Solomon, technical 
director of the US magazine Popular Electronics. We 
won’t tell you what it does — just type it on and see 
for yourself! fa 


DIM P$(&)»0$(10) »WS(5) 

iS Ps="PERSONAL" / 

17 C$=" COMPUTER" 

19 WS$="WORLD" 

2@ CALL -?26 

Fes =3 

3@ FOR Bez To 20: VTAB EB: TAB At FRINT PS3? VTAB BE-1: 
TAB A? CALL -845 

35 A=A-1 

4@ FOR C=i TO 10! NEXT C 

45 NEXT B&B 

47 B=2 . 

5@ FOR A=2 TO 2@: VTAB B: TAB A: FRINT C$3: VTAB B-1: 
TAB A-1: CALL -845 


a phone call away. 


Computers are fairly complex products and customers who 2 B=B+! 
have bought them tend to need assistance, advice and support = a TO 10: NEXT C 
from time to time. rece 


A special “Hotline” service is available to Dick Smith System 80 
and Sorcerer computer and peripherals customers. Up-to-the- 
minute help and advice is available just by phoning 

(02) 888 2002. and 
Your consultant, Steven Engel, will be pleased to assist with 
Dick Smith computer enquiries and will forward comprehensive 
literature if required. 

This new “Hotline” provides a level of service and support 


45 FOR A=3S TO 12 STEP —1 

47 VTAB B: TAB A? CALL -&S45: PRINT WS 

7@ FOR C=1 TO 160: NEXT C&C 

72 NEXT A 

75 PRINT : FRINT 

77 POKE 50,127: TAB 17: PRINT "PRESENTS": PORE 5@*255 


S@ FRINT FRINT = TAB 4 
S1 PRINT TAB 12: PRINT “THE THIRD ANNUAL" 
S2 PRINT TAB 4 


, 3 57 PRINT “ PERSONAL COMPUTER WORLD SHOW" 
without equal in Australia’s small computer industry. 92 PRINT : TAB 4: PRINT "  SEFTEMBER 4,5 AND &, 1960" 
9S PRINT =: TAB 4: PRINT “CUNARD HOTEL» HAMMERSMITH» 


LONDON “ 
97 PRINT = FRINT = PRINT 
1@¢@ FOR X=1 TO 39: PRINT "“#"5: TAB X= NEXT X 
105 FOR X=23 TO 1 STEF -1: VTAB X?: TAB 38: PRINT “#"3: 
NEXT X 
11@ FOR X=38 TO 1 STEP -1: TAB X= PRINT "#"3 
115 FOR Xx=1 TO 22: VTAB X: TAB 1: PRINT “#"'3 
i5@ FOR X=1 TO 2000: NEXT X 
GOTO 2@ 


special hotline no. 
(O2) sss-200e 


DICK SMITH ELECTRONICS 


SYDNEY @ MELBOURNE @ BRISBANE @ ADELAIDE 
CANBERRA @ PERTH @ WOLLONGONG 


EXT X 
EXT Xx 


| 
= oN 


APC 53 


AUSTRALIAN 


This month we’re after an even shorter program 
than was required in the last competition. 
300 bytes is the maximum length — 
and all contained in one line number. 
So the best ‘one-liner’ 
will carry off this month’s ZX80. 


CAI 
WW 

\\ 
: en 


Get your entries in by Friday, 24th October, to: 


ZX80 Competition, 
Australian Personal Computer, 
P.O. Box 115, 
Carlton, Vic. 3053. 
The winner of this second competition 
will have his/her name immortalised 
in the November issue of APC. 


The Judges decision will be final and no correspondence will be entered into. 
Entries should be typed (double spaced); no cassettes please. 


PROGRAMS 
Dots and Boxes 


by Jeff Aughton 


Here’s an intriguing game written for the Commodore PET (although it shouldn’t be difficult to implement on other 
machines). Full instructions are included within the program, so off you go. 


HH PRINTA$. "WHICH SITE = "; 


364 HEXTJ. 1 


i 


i 
"WANT ILES? ¢YWND Sows tl cit ee a ei TOs 1166 
| e 150 GETAS: IFAS="y" THENSOOC Sg IE nl ala i 1110 GETES: IFE#=""THENI 116 % 
Betre lee co" N" Se 268 PRINTSPCC23)° A 1120 S=ASCCBS)-48: IFSAND THEN 116 | 
| 168 S=RNDC1> IFRE<> N THEN15@ cc: @ HEXT:- PRINT" stetete" == ee i 
je! i7@ CLR: INPUT"MWOUR NAME . mmBI" | NS 3QQ PRINTSPC(21 >" SSCOREX" 1 32 1FS<2ORS>STHENI 116 ie 
rai I Gy: ie ‘ ye re = "7 , , To pale Pasties 4 i nh rr ae 1 tite rt = 
| | | ode EL Rah i en ae eee 117 IFCENCNANDICES) >=QTHENIZ20 e| 
sap recGyal EETECNE 1) Cee "PET! e268 PRINTSPC Ces "BUS SIDESME 118G PRINTZ$; "THAT SIDE 15 TAKEN | 
| ie ree tay eller 630 PRINTSPC(31)"e-C-OXNMMM) MIE, ss ensuigsaae ; ie | 
| 215 IFCS(G)="P"THENCS=" ME": C#C19="M" _, CMESEG!| | URERE-2-e 1266 PRINTZ$; "WHICH SIDE OF BOX " 'e| 
|e 328 DEEFNACMEINTCBECXO-1e> 64@ GOSUBTG4G _ ; . 1216 PRINTAS;" 2"; :GOTO1118 | 
739 7g="8 aoe . " Tige" Ws Regen 656 PRINTZS$; "DO YOU WANT TO START?"; 1228 GOSUBEGGG:PRINTMS+C#.S3 e 
ee a ee 668 GETAS: IFAS="N" THENZ O88 1230 GOSUESBER 
le laa gat ate et Ai S7Q_ N=RNDC1): IFAS<>"¥" THENGEO 1240 N=NeCCS+19°S=10-8 
| Sr or aecrEED SS 1866 REM HUMAN MOVE 125 IFENCNI>E4THENI27¢ S 
@) os5 PERDCECTD Cel Cel+19 :NEXT 1g1a G=@-SBeo FF 1266 GOSUBSEnG 
290 FORI=1T024: READS: Bzé¥)=65 : NEXT 1426 PRINTZ$: "WHICH BOX 7 "; 127G IFSETHEN1Ga8 
230 F: TOed (READS * Bret = 63° NEA 1836 GETAS: IFAS=""THEN1 O36 2008 REM FET MOVE & 
@ | Sag REM DRAW BOART 1846 N=AScc As -c5 “y ~ Fo ane ach a Pe 
S1i@ PRINT"<3"; :FORI=1706 ee oe eee eH1i G=1:SB=6 
520 PRINT" MDetat e eee e a" 1a56 IFNCGORN> 24 THEN 838 2620 GOSUBRSGGG: R=INT CHAT 3-1 & 
@ | S8@ NEXT: PRINT"S" : FORI=QTO4: PRINT 1G6E) REINT CNS) -NEN+S+Z#R 2146 PRINTZ$:"I WILL PLAY BOX "; 
| 540 PRINT" SN "3 :FORI=@TO4 ler IFBA<N>C64THEN! 108 215 PRINTCHRS(H+56-Z4R) - 
SS@ PRINT" © "sCHRSCES+1€54D ; 1896 FRINTZ$; "THAT BOS IS TAKEN 216 PRINT" SIDE"; 5 e 
ey. 25 ge ee eae 1690 GOSUBSOGG :GoToLaze 2178 GOSUB6GGG : FRINTMS+C$¢3) 


2188 
2238 
2248 
2258 
2268 
3068 
3665 
3618 
3826 
SU38 
3846 
3058 
3668 
3078 
388 
3698 
3188 
31160 
3126 
3138 
3146 
3156 
3168 
3176 
3186 
313 
3208 
3216 
3228 
3238 
3248 
3257 
3268 
3308 
3316 

3406 
3418 
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LI hha ooo to O62 0 fa fa fea Pa fa fa Pe 


A ITF CLS=Ss0R¢L>4>0 THENHELS 
Se ee ee! ee 


GOSUEBSeae : GOSUBSEbE 
H=N+0¢S419°5=18-5 

IFBRC ND CES THENGOSUBS E68 
IFSBTHEH2060 

GOTO 1 66a 

REM UPDATE STATUS 

MeO C3 

ONFNA CN GOTOSGS6. 3366, 3468 

Bu CN? =BRCN 2 +164 

IFBAC ND >E4THENGOSUE 7 HG8 
RETLIF‘N 

REM CHAIN 

SH=6: I= 

K=2 tI: IF CBA CN OANDIK SOR CK=8 > THENS25@ 
B=N+C C2#I +3) 

IFFNA¢ BO<32THEN3S 238 
FORJ=1TOLC:L=LA¢J.@) 

FORU=1 TOL: IFL#¢J,U><>BTHEN3228 
IF J=SHTHENS@28 

IFSHTHEN3166 


LeCI,L+19=N Lact, @=L+1 


SH=J : GOTO325@ 
FORV=1TOL%<(SH. @) 

LAC J, L4¥V=LA¢SH. ¥> > NEXTY 
L“¢J,@=L+L“¢SH,@> 
FORVY=8TOLA«LC.&> 

Lie¢SH. YOSLACLCO. Vo NEXT 
LC=LC-1:GOTO3828 

MESTU. J 

IFSHTHEN3828 

LO=LC4+1 °LACLO. 19=N:LeCL. @5=1:SH=LC 
IT=I +1: IFI<4THEN3@78 
GOTOS826 

REM SAYE AS CAPTURE 
C=C+1 : TatCo=H: GOTOseee 
REM CAPTURE 


FORJ=1TOLC:LELACI.@) 


4 FORU=17T0L: IFL#¢J.U5=NTHENS448 

MH NEXTLI. J 

A FORI=1700: IFTH#< 1 >=NTHENS46@ 

MW NEXTI 

A THCIS=THCC:CSC-1 

a ie 1 THEHSH= - men 31538 
alts 


Li. ze UasLact, 

FEM SMART MOVES 
IFC=8THEM4H68 

For I=170C  H=Tet I 
GOs SUES 308 
IFFHACHHC C21 +39 02 THEMES 
HES TT 

Wee FORI=1TOLC 
WotLe TB HEMT 
IFRA='THEH4e6 56 

REM SED PHASE 
IFC=8THEH4 Pre 
IFLC=17HEMH=THie 13 GOTO4s68 
FORI=17TOLOC:LELecT. eo 


| Exclo=o: FOR IJ=17OL 


IFFHWACLH C1. 3 3=2THEHS1 76 
(7, Ja: Go7TO4se8 


NE® Waal 

S=6:° FOR J=17TOLC 

IFE? if JO =ATHEH4S38 
IFOLiié J. @3=4 2 AMD EN ¢ J5=1 9 THEN46o8 
IFL2¢ J, 65=2THEHS 328 

P=: FORK=17T04 

IFER CLEC I. Roo <4S7HEMS4 268 
IFFP=8THEMPHL HC To 

G=Lec I.E 

HEMTE 

H=F GOSUE S908 > PSP+il coe +2 
H=0): GOSUBS9008 : H=o40 0 2#1+5 
FORI=aTO3: IF «Be MED ANDCE TT 2) THENAS1@ 
IFPat4+C0¢ 21425 THEH4 328 
HET: GOTO4ea8 

S=5+1°8=J: IFS=2THEH46o8 
HET WT 

S=8:° FORJ=1TOLC 
IFN=ITHEH4378 

IFLe¢ J. 8923 7THEMS=5+1 

HEST > THs 

IFC SAND: 1 THEH 4606 

FEM SACRIFICE 
FORI=17T0OLe¢), 89: H=LaCT..2 
IFFHA*CH>=2THEN44 38 


20 HEMT 


4560 
4318 
4930 
4338 


MH FORT=a8Tos:k=2t1 


TF CB CHO INDK? THEN 460 
IFFNACN+C¢ 21 +3) 902 STHENSE TE 
NEXT 

REM CAPTURE IN CHAIN J 
FORK=1TOLN6 I. a) 


IFBEXOLECI. E32 2487THENNELE CI. K2: GOTOFS68 
a MENTE 

AH REM 1ST FHASE 

A =65: IFCTHENN=Te* 19: G0TO43e8 
A N=INT 6 3+33eRH0¢ 192° G=H 


IFFNACH3 > 1 THEN4 748 
FORT=8TO3:K=2 71 
IF CBs CHO ANDE > THEN4S 36 


A BaN+C¢2#1+3) FBR CB3=XTHENS? 38 


IFFHACB? <32THENSS 78 


ft NEXT 
ft N=N+1 : IFH=42THENN=3 


IFN<>QTHENF6368 


A IFM=65 THENM=-1 > GOTO4E 7 
a REM MUST GIVE AWAY 
mM M=39: FORT=1TOLC 


IFL2¢ 1.62 <NTHENM=LACT. @>°N=LACT. 12 
NEST : IFM=1THENS368" 
FORIT=8TO3:K=2 tI 

IF ¢ BS CNOANDK > THEHSS48 
IFFNACNtC (281 +33 2=2THEN4FS 7O 


PROGRAMS 


484@ NEXT 
4856 REM FIND SIDE 
4368 GOSUB4300 
487 $=2%1+2: RETURN 
4900 FORI=@T03:K=2 11 
$51@ IF (BY <N9ANDK> THENNEXT I 
4326 RETURN 
50a REM DELAY 
SG1G FORD=1T02006 : NEXT : RETURN 
6806 REM GRAPHICS 
6G1G M$="H"+LEFTSCDS. 44+44R) 
E020 MS=M$+LEFTS#(R$, 4+4#(N-9-7#RDD 
5036 RETURN 
700G REM FILL IN 
71G S$="9 MEN "+C$(G0+" om" 
7628 C(G)=C(G)+1 :R=INTCH/ 7-1: SB=1 
7838 GOSUB6HOO : PRINTMS+S$ 
764G PRINT "SieleteDeerste" 
785@ PRINTSPC(29) "a" C(@D 
706G PRINT" Wa" 5 SPCC359 50019 
787G A25-C(O-CC1) 
788@ IFATHENRETURN 
7898 PRINTZ$; "a GAME OVER ": GOSUBSaaG 
71GG PRINT" Tdaede" : IFCC1>>17THEN?719@ 
7116 IFC(1)>12THEN? 168 
7126 IFCC1)>?THEN?14@ 
713@ PRINT"I SURRENDER !!":ENII 
714 PRINT"YOU WIN-BUT IT WAS CLOSE 
715@ GOTO?Z0e 
716@ PRINT"I WIN ! HARD LUCK. "iN$ 
7178 GoTorzea 
718@ PRINT"YOU WERE HAMMERED, "iN$ 
719G PRINT" TAKE UP CHESS-IT’S EASIER 
720G PRINT" SARPLAY AGAIN? 
7210 GETAS: IFA$="N"THENEND 
7228 IFASCD"'Y"THEN?216 
7236 GOTOL 7a 
S006 REM RULES 
8614 PRINT") DOTS AND BOXES-RULESAIM 
3020 PRINT"1 WE TAKE IT IN TURNS TO": 
S838 PRINT" COMPLETE CNE SIDE 0"; 
864 PRINTF A BOXRe 
3850 PRINT"2 IF YOU! COMPLETE THE 4TH"; 


3060 PRINT" SIDE OF A BOX YOU WIN "; 
S878 PRINT" THAT BOS AND MUST PLAY AG": 
8686 PRINT" AINSI 

3098 PRINT"3 THE WINNER HAS THE MOST"; 
S106 PRINT" BOXES AT THE END OF T"; 
S114 PRINT"HE GAMES 

312G PRINT"4 TO PLAY. USE A-Y TO PIC": 
313@ PRINT"K THE BOX THEN 2.4.6.8 "3 


314@ PRINT"AS INDICATED FOR THE SIDE 
2156 GoOTO176 

3006 DATA" aeet—".1.7. "RA A). 2.-1 
3618 DATA" SBT) AME] RE!" a A: se cack 


— 
Fi] r 


3026 DATAL. 2.3.4,5,6. 7,8. 14, 15.21.22 
3030 DATAZS. 29.25. 36-42, 43,44. 45,46 
3844 DATA? 42, 49 


PROGRAMMERS 


Wanted: Free-lance 
programmers familiar with TRS-80 
Level II BASIC to write customized 

software packages for dynamic 
electronics retailer. 

If you are a University student, tutor, 
lecturer, doctor, lawyer, computer 
programmer or microcomputer buff 
and if you own a TRS-80/SYSTEM 
80 and/or enjoy programming in 
BASIC, why not take this opportunity 
to make some extra money in your 
leisure time by writing various 
software programmes for us? 
Give me a call — you have nothing to 
lose but le enty to gain. 


Please apply in writing to: 


MARK SIM 
DICK SMITH 
ELECTRONICS 


Cnr. Lane Cove Road & Waterloo Road, 
North Ryde, NSW 2113. 
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BENCHTEST 1 

The early SuperBrain adverts seemed too 
good to be true — then subsequent delays in 
its reaching the market place sparked off 
rumours of trouble. 

Sue Eisenbach investigates. 


PRINTERS 

There are over a hundred printer manufact- 
urers in the world today and the wide range 
of facilities they offer frequently cause a 
great deal of confusion. Next month’s 
exhaustive review sets out to explain how 
the various types of printer work and what 
options they offer; an easy-to-understand 
reference chart has been included to help you 
choose the printer most suited to your 
requirements. 


PERSONAL OPINION 

Lecturer Bob Pascoe mounts his monthly 
soapbox to provide a running commentary 
of the Australian micro scene. 


BASIC BASIC 

Mike Parr suggests a way of presenting 
programs so that they can be easily implem- 
ented by users of any machine. 


BENCHTEST 2 

The one you’ve been waiting for — CBM’s 
‘SuperPET’. The 80 — column CBM Model 
8032 is put through its paces by Peter Calver 
and David Tebbutt. 


MICROCHESS 


Our resident micro chess expert Kevin 
O’Connell reports on an interesting chess 
contest with a difference — it’s one that’s 
being fought out in the law courts. 


GATEWAYS TO LOGIC 
Chapter 3: How computers think. 


FACE TO FACE 
Free-format dialogues and the man/machine. 
interface. 


PLUS REGULAR FEATURES 

Newsprint, Yankie Doodles, Computer 
Answers, Newcomers Start Here, Users Group 
Index, Leisure Lines, In Store, Programs, 
Communication and another Sinclair ZX80 
competition. 
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ASP Microcomputers. .................2 0000. 
Abacus Computer Store ..................... 
Anderson Digital Equipment.................. 
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Sinclair Equipment (Australasia) 


System Software 
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The Paper Tiger IDS440 Impact Printer 


Puts more bite into everything you do. 


Now available — the Paper Tiger Printer features a graphics option that lets you make the most of your 
Apple II or other personal computer. And, the Paper Tiger gives you 8 software-selectable character sizes, 
80 and 132 column formats, Multi-Part business forms handling, adjustable tractor feed, form control, 
reliable stepper motor paper drive, serial and parallel interfacing . . . plus lots more. 


Don't let our low prices fool you! 


The Paper Tiger is rugged enough to stand up to the most demanding printer/plotter requirements. 


We also stock: 
TEXAS INSTRUMENTS: High speed, high reliability, professional dot matrix, 132 character/line printers. 
N.E.C.: Highest standard in professional character printers, for word processing and similar applications. 


-_- AUSTRALIA‘S LEADERS IN SMALL COMPUTER SYSTEMS — 
write now or call us: 


Computerland 
in Melbourne 


Grd. Floor, 555 Collins Street, MELBOURNE. VIC. 3000. 
Phone (03) 62 6737 (03) 625581 Telex AA37007. 


Collins 


Spencer 


Flinders 


The Challenger 4 


Whichever way you look at if, no other computer 
Offers so much for so little and in colour! 


Minifloppy - two can be 


added. 
Full 53 key, keyboard whichin 
polled mode can recognise 
_ up to 8 simultaneously : : . st 
' depressed keys. a a RF shielded aluminium case 


Inside: real time clock and § 
countdown timer 24K 
memory 6502A processor 


Control line interfaces, Joystick sockets - add Colour adjustment. Video Display 64 x 32 
parallel lines for home realism to games. 
security, accessory BUS, 
parallel 1/0 lines or other 


with 2 step baked on enamel 
finish. 


Solid oiled walnut sides. 


Sound outputs, 
programmable tone 
generators - 8 bit 
companding digital to 


TTL signals. analog convertors. 
RF output for control of 
AC appliances. 
Printer RS232 interface Numeric key pad slots. Cassette sockets. 
You'd have to go a long way to A real time clock and count Special offer with this 

get better value in a computer. It down timer, a 64 x 32display in 16 advertisement only — bring it 

has execution speed that really colours, including 8K memory inthe along with you when you visit your 

separates the computers from the cassette version, 24K for the dealer and obtain $20 discount off 


toys. We think the Challenger 4 is minifloppy. A BUS structure allows your CHALLENGER 4 purchase. 


way ahead of anything you'veseen __ easy plug in of extra memory or 

So far, for a wide variety of uses many more OHIO boards. The BUS 

including business, personal, means modularity. If you bought 

educational and games, as well as your vintage C2-4 in 1977 we can 

a real-time operating system, word change the boards at a much lower 

processor and a data base cost than a new computer. 

management system. For the best surprise of all ask 
The Challenger 4 has a 2MHz Our opposition if they can provide 

6502 processor, and if that’s not fast _ all these facilities. When they can't, 

enough wecan supplytheGToption ask us! 


with the 6502C processor, and 120 TOMORROW TECHNOLOGY TODA 


nanosecond memory which 
averages over one million ET aee4 
instructions per second. 


For more information and Hi-Fi Gallery TAMWORTH 66 2525 QUEENSLAND 


advice call on your local Macelec WOLLONGONG 29 1455 Dialog BRISBANE 221 4898 
dealer to help you select the 


best system for your needs Micro Visions KINGSFORD 662 4063 
AUSTRALIAN DISTRIBUTOR-TCG, coe oe SOUTH AUSTRALIA 
31 Hume St., Crows Nest, N.S.W. 2065 aaron coo 
J.G. Pearce Systems 
AUTHORISED AUSTRALIAN AGENTS 
DOVER HEIGHTS 789 4300 K Tronics ADELAIDE 212 5505 
NEW SOUTH WALES Unique Electronics 
Bambach Elect. NEWCASTLE 2-4996 MERRYLANDS 682 3325 TASMANIA 
Compuserve Newcastle Pty. Ltd. Eastside Computers 
HAMILTON 61 2579 AUSTRALIAN CAPITAL TERRITORY EAST DEVENPORT 27 8121 


Dwell Electronics HORNSBY 487 3111. MES CANBERRA 82 1774 J. Walsh & Co. HOBART 34 7511 


LOCKWOOD TCG 4628 


VICTORIA 


Ellison Hawker Education Pty. Ltd. 
HAMPTON 598 9141 


WESTERN AUSTRALIA 

Datas Comp. Acc. PERTH 381 364 
Micro Data EAST PERTH 328 117: 
Micro Solutions SUBIACO 381 837 


$1.95 
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HACKING THROUGH THE PRINTER JUNGLE 
A‘Jane’s Guide to all the options 


AUSTRALIA’S LEADING MICRO MAGAZINE 


/4 million people 
made their first 
computer 
urchase 
from us. 


We are ComputerLand, the number 


one retailer of small computers in 
the world. 


Why did so many people join the 
ComputerLand team? Because, like 
you, they wanted to buy their first 
computer from a specialist; from 
someone who cared about their 
satisfaction. 


We at ComputerLand carry the widest 
selection of small computer equipment 


available in Australia. 


Microscomputers, printers, V.D.U/s, 
synthesisers and software, all at pric 
yOu Can afford too. 


Our courteous sales and service stat 
Can configure a computer system t 
your specifications, and in many ca: 
deliver it to you that same day. 


So, don't limit your options. Come t 
ComputerLand today and join the 
number one team. We're expanain 
the way your world thinks. 


Adelaide — 131 PIRIESTREET PHONE 2235083 

Brisbane = — 127 CREEKSTREET PHONE 2219777 o 

Melbourne — 555 COLLINS STREET PHONE 625581 S mnouter é 
Perth — 197 ST. GEORGES TERRACE PHONE 321 4671 ertan 
Sydney — 55 CLARENCE STREET PHONE 293753 
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NEWSPRINT 

Miriam Cosic 
reports in her unique 
style. 


oC DOODLES 


A report on 
Tandy’s three new 
machines. 


1 4 BENCHTEST 1 

The 80-column 
CBM Model 8032 
‘SuperPET” is put 
through its paces by 
Peter Calver and David 
Tebbutt. 


19 MICROCHESS 

Our resident 
expert, Kevin O’Connell, 
reports. 


BASIC BASIC 
20 Portable pro- 
gramming by Mike Parr. 


92 PERSONAL 

| OPINION 

Bob Pascoe inaugurates 
his column. 


SAVE US! 
23 APC’s reply to the 
DIY Atomic Bomb. 
y, 6 PRINTERS 


of printers, compiled by 
Mike Dennis. 


Our bumper review 


Volume 1. No. 6 November 1980 


COMPUTER 
38 ANSWERS 
Sheridan Williams and 
his team answer your 
queries. 


39 BENCHTEST 2 
Does the Super- 
Brain live up to its ads? 
Sue Eisenbach reports. 


46 Newcomers Start 
Here. 

Our quick intro to the 
world of microcomputing 


47 READER 
SURVEY 
It’s over to you! 


IN STORE 
5O APC’s updated 
buyers’ guide. 


52 COMMUNICATION 
Our readers in 
their own write. 


4 LEISURE LINES 
5 More “brainstorms” 
from J.J. Clessa. 


as 4 PROGRAMS 

Get those fingers 
tapping on our readers’ 
latest listings. 


BLUDNERS 
5 Where we climb 


onto our penitent’s stool. 
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Copyright Notice 

All material contained within 
Australian Personal Computer 
is protected by the Common- 
wealth Copyright Act 1968. 

No material may be reproduced 
in part or whole without 
written consent from the copy- 
right holders. 


APC welcomes all unsolicited 
material (written, photographic 
& illustrative) and, although no 
guarantee can be given as to its 
safe return, reasonable care and 
attention will be exercised. 


Guidelines for Contributors 

APC welcomes articles of 
interest. Don’t be put off if 
your style of writing is ‘“‘under 
developed”’. . . true worth 

lies in the content, and shapin 
features comes naturally to us! — 
Manuscripts should not exceed 
3,000 words and authors are 
asked to use triple spaced lines 
with a wide left-hand margin; 
diagrams, listings and/or photo- 
graphs should be included 
wherever possible. Please enclose 
a Stamped, self-addressed 
envelope if you would like your 
article returned. | 


Because of the foregoing, it 

is necessary to add that the 
views expressed in articles we 
publish are not necessarily those 
of Australian Personal Computer. 
Overall, however, the magazine 
will try to represent a balanced, 
though independent viewpoint. 
Finally, before submitting an 
article, please check it through 
thoroughly for legibility and 
accuracy. 


| _ EDITORIAL  —_— assis 


We're a fairly self-effacing lot down 
here at APC, but there are some things 
you just can’t help bragging about. 
Since we started in May, our reader- 
ship figures have been rising steadily. 
But this month they’ve stopped rising 
steadily. Instead, they’ve taken a hefty 
leap and our distributors have asked 
us to double the number of copies 
printed, and immediately. 


This month’s Sinclair ZX80 com- 
petition is designed to motivate you 
to write in about your opinions, instead 
of just vaguely muttering to yourself. 
We're obviously doing something pat 
but we want to know exactly what 
you like and what you hate. 

Yet again we're calling for programs, 
especially routines and bits of infor- 
mation about various computers. Our 


readership must be pretty literal minded 
because we’ve received lots of programs 
for the more exotic computers but 
those for the more common type 
have been falling off. In saying we want 
more of one kind we don’t want every- 
one else to get all hurt and go quiet on 
us. So this time, how about some 
more preaens for the garden variety 
type of computer! 


APC1 
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archives 


Success in today’s business world 
demands efficienty and financial accuracy. 
But the ever -increasing cost and comlexities 
of doing business are forcing you to find 
new ways to cut labour cost as well as gain 
tighter control over your business. 


The ARCHIVES BUSINESS COMPUTER 
can give you the control you need to be 
successful, all in one economical desk-top 
Cabinet. 


The ARCHIVES BUSINESS COMPUTER 
can do your daily business functions such 
as accounts receivables and payables, general 
ledger and inventory control. It can keep 
track of stock on hand, stock on order, and 
supplies to be ordered. As a Word Proc- 
essor the ARCHIVES BUSINESS COM- 
PUTER can do your correspondence, text 
editing of manuals, contracts and proposais. 
The ARCHIVES BUSINESS COMPUTER can 
do virtually any information handling or record 
keeping Operation you are presently doing 
plus many desirable operations that cannot 
economically be performed by manual 
methods. 


The Archives disk storage can reduce 
entire filing cabinets to convenient 5% inch 
disks and instantly retrieve any information 
that you may need when.you need it. 


Sound incredible? The ARCHIVES BUS- 
NESS COMPUTER is that and more’ 


It's a business assistant. One that never / 


forgets, never loses reports, makes efficient 
use of its time and is completely trustworthy. 


FEATURES 

Z80 4MHz Processor 

64 K RAM Standard 

744K Bytes Storage (Standard) 
112 Megabytes Storage (Optional) 
12” Green Phosphor Monitor 
25 Lines x 80 Display 

CP/M Operating System 
Selectric Style Keyboard 
$100 Expansion Inbuilt 
Microprocessor Keyboard 
240 x 100 Graphics Format 
Numeric Keypad and Function Keys. 


§ 


The ARCHIVES BUSINESS COMPUTER 
is also easy to work with. So easy in fact, it’s 
no more difficult to operate than any other 
office machine. While the ARCHIVES BUS- 
INESS COMPUTER Is handling the extra 
work load, you can have more time to develop 
new business tn the field. 


There is no question that the major 
area restricting your business growth !s in 
the office. This is one place where employee 
efficiency Is still in the dark ages -requiring 
the handling of paper, forms and files. What 
you really need is not the physical presence 
of obsolete forms and letters, but the 
information and data they contain. You need 
the Archives Business Computer. 


The Archives Business Computer offers 
you an economical way to individualised 
computing power. Youcan take itanywhere 
there’s work to be done. Plug !t in, turn it 
on, and it’s working for you giving you 
instant access to the information you need. 


A 


[ 


N 
BS 


Computerland 


in Melbourne 


555 Collins St. eMelbourne, Vic. eAustralia 3000 Phone 62 5581 e62 6737 eTelex AA37007 


the price breakthrough in 
performance business computers. 


Designedespecially for a smal! business 
or single department ina large corporation, 
the Archives Business Computer is a system 
you can understand and use with a high 
degree of efficiency without being a computer 
Specialist. 


Incorporating quality and reliability the 
Archives Business Computer provides you 
with today’s and tomorrow's best value ina 
computer system. The Archives Business 
Computer is a system to help your business 
grow. 


The Archives Business Computer 1s 
backed by competent and qualified technical 
Support for both equipment maintenance 
and software aid as well as continuing 
personalised service. 


One of the best investments you can 
make in this inflationary economy is the 
Archives Business Computer. In fact, virtually 
every business enterprise can benefit in some 
practical way from business computing. 


A full scale demonstration of the Archives 
Business Computer will help you draw positive 
conclusions about how your business can 
improve its cash flow, reduce costs and 
risks, improve customer service, increase 
sales, and improve your employee product- 
Ivity. 


It's time to make a move for the future. 
It's time to contact Computerland 
Melbourne your Archives dealer. 


SOFTWARE 
Microsoft Fortran 
Microsoft Basic 
Microsoft Cobol 
General Ledger 
Stock Control 
Mail List 

CBasic 2 
Accounts Payable 
Accounts Receivable 
Property Management 
Word Processing System 
Microsoft Basic Compiler 


archives 


Miriam Cosic and associates present the latest world-wide micro news. 


OURS is not 
to wonder 
why 


The Sharp MZ80K has been out 
for a year but it isn’t being sold 
in Australia or, for that matter, 
the US. Our queries to Sharp have 
been met with rock-like silence. 
But I’ve unearthed some back- 
ground information which may 
shed enough light on the matter 
for us all to realize that we don’t 
know what’s going on. 

Tandy sells a hand held com- 
puter which is actually made by 
Sharp. Sharp sells the same com- 
puter under its own name as the 
PC-1211, but not in Australia. 
Presumably this is because Tandy 
sells theirs here. Yet, in England, 
Sharp markets the PC-1211 along- 
side Tandy’s computer (and for 
less!) 

Still with me? Right. Another 
piece of information of dubious 
relevance is that the Z80 micro- 
processor in Sharp’s MZ80K 
is made in Japan by Sharp, under 
licence to Zilog who don’t want 
products using the Z80 sold in 
America. Which explains why the 
MZ80K isn’t being sold in the 
US but not why it isn’t being sold 
here. 

Tandy doesn’t sell a MZ80K 
clone here, so the Tandy-Sharp 
connection also doesn’t shed 
light on what’s happening. 

Interesting? Confused? So 
am I. 

And on the subject of Sharp, 
rumour has it that a printer will 
be available “‘soon”’ for the 
PC-1211. Presumably, this means 
that Tandy will have a new 
release “soon”. 


Calculator 
news 


Following in Sharp’s footsteps, 
National Panasonic has announ- 
ced a pocket computer, using 
Basic, and of similar layout to 
the Sharp PC-1211. 

Unlike Sharp, however, it 
appears that Panasonic intends 
to launch the RL-H1000 as a 
system, with plug-in modules . 
for both ROM and RAM expan- 
sion, video interface, acoustic 
coupler and a printer. The 
machine should be available 
this autumn in the USA, but 
no decision has been taken on 
Australian sale and no prices are 
available. 

Another contender in the 
pocket computer stakes is the 
Nixdorf LK-3000. This machine 
started life as a translator under 


the name of Lexicon. Nixdorf 
is now offering the machine 
with modules other than trans- 
lation modules. Those which 
may interest readers of this 
column are a calculator module, 
a “filing system” and an 
“electronic notepad” or 
“personal program” module, 
comprising 1k of CMOS RAM 
with its own processor and 
operating system enabling the 
storage and retrieval of names 
files. In addition, an acoustic 
coupler and RS232C inter- 
face are available to allow the 
machine to be used as a port- 
able terminal. The modules 
available, except for the “‘per- 
sonal program”’, are all in ROM, 
and it does not appear at 
present that any facility exists 
for user written programs. 


Dick Pountain 


Refreshing 
memories 


Memory chips that can refresh 
their own memories are just 
starting to appear — Celdis has 
announced the new Mostek 
4816 chip with 2 kbytes of read 
and write memory — and they 
are so obviously useful that it 
seems a mystery as to why it 
wasn’t done before. The answer 
is that a memory which needs 
refreshing can do its own re- 
freshing — but needs to know 
when to do it. 

Refreshing is a very simple 
process: it involves recharging 
static electricity charges in 
memory cells. The circuitry 
takes care of the problem of 
deciding whether there was or 
was not a charge in the cell to 
start with by reading the cell 
first. Unfortunately, there is a 
computer in most memory 
systems, busily reading the 
memory cells too. Refresh and 
computer reads have to be done 
separately, or things get very 
confused. The trouble is that 
different micros do their 
memory reading at different 
stages in the instruction cycle. 
A memory designer looks at the 
clock cycle of the processor, 
and arranges for refreshments 
when the memory is off duty. 
Put another processor into the 
system, and it will find the 
memory enjoying light ref- 
reshments when there’s hard 
work to be done. 

The Mostek 4816 gives the 
decision (when to refresh) to the 
system designer. But it is much 
easier than normal: you just tell 
the chip ‘refresh’, and it does it. 
In the future, the circuitry on 


the memory chip that bustles 
around refreshing each cell, will 
become even brighter. Next year, 
Motorola promises to have a 64K 
bit memory chip which can study 
the clock cycles of the micro used 
and deduce from the pattern of 
pulses what microprocessor it is — 
and refresh itself accordingly. 


Guy Kewney 


Kiss of death 


I’m really enthusiastic about 
the Acorn Atom. But it’s bringing 
as much bad luck to people 
dealing with it in this industry 
as the curse of the mummy did 
to people in the archaeology 
industry. 

First Cottage Computers 
went broke while waiting for 
delivery way past its publicised 
August release date. 

Then Consolidated Marketing 
managed to get their hands on an 
Atom and displayed it at the 
Melbourne computer exhibition, 
pending the January release (was 
that January 1981?) Come 
Friday, sometime after the six 
o’clock closing time, and the 
Atom went walkabout. A little 
Sinclair kept it company, and 
although that would fit ina 


pocket, how they got the Atom 
out the door is nobody’s bus- 
iness. Or rather it should have 
been somebody’s business. 


Attention 


I originally used that head- 
line to vent my spleen on the 
Editor’s misplaced sense of ur- 
gency. In line with editorial 
practice world wide, he’s now co- 
opted my idea, together with 
another idea of mine to get “his” 
brilliant new plan announced. 

So. APC is starting an ad- 
vertising section for professional 
or budding programmers to flog 
their own software without re- 
course to selling thei: brain- 
children to the big companies. 
Instead of putting your baby 
into the byte slave trade you can 
advertise it with us, reach 
thousands of readers and retain 
control over your product. 

We’ve published a pamphlet 
which will be forwarded to you 
if you need advice on how to 
go about it. (Just send an S.A.E. 
to the Editor). Even if it doesn’t 
make you a millionaire overnight, 
it’s a good excuse to register a 
business name, which always 
impresses friends. 


A “real computer in Kit 


form”, the Compukit 101 is based 


on the powerful 6502 micro- 


processor, comes with 8K Micro- 


soft BASIC in ROM and is ex- 
pandable to 8K RAM on board. 


It plugs into a domestic TV, 
and for $595 you get PC board, 
parts, construction manual, 
ROM and RAM. From Mel- 
bourne House (Aust.) Pty. Ltd. 
in Collingwood). 
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CBM 3032 


MicroPro Design is now available to offer the Commodore microcomputer system at prices you 
can afford! We specialise in the design and manufacture of custom microcomputer equipment and have 
turned our efforts to the CBM and PET. 


Besides having the full range of standard Commodore products available, we can offer interfaces to | 
allow virtually any piece of equipment to be connected to the CBM through the IEEE 488 bus. 


You can now also use our MicroCon general purpose microcomputer as a slave to the CBM. This 
allows you to connect A/D, D/A convertors, digital inouts and digital outputs for industrial control, mon- 
itoring and data aquisition. Programmes for the MicroCon can be created in the CBM and loaded down the 
IEEE 488 bus into the MicroCon for execution. 


A few of the current devices now available for use with CBM and PET 


CPE 408. Raze2 INPEREACE 3 ee $ 350.00 
[CRE 485:— CENTHONICSANTERFAGE = ee $ 250.00 
(EEE 4868: DIABLO ARICOH: OUME) 4 ee es hs $ 420.00 
EEE 408 = WIGAROCONTINTE RT AGE es oa oe $ 200.00 
CIO PRINTER (80° COUS125 CPSh. see $ 970.00 
DIABLO-W.P- PRIN FER WITH INTERBACE) no 3 ac. $3500.00 


Above prices include all cables and connectors where applicable but do not include sales tax. (Dealer 
enquiries invited). | 


Write or call for all prices on the Commodore equipment. 


SPECIALISTS IN THE DESIGN AND MANUFACTURE OF MICROPROCESSOR BASED EQUIPMENT 


MicroPro Design Pty.Ltd. 


P.O. BOX 163, NORTH SYDNEY, NEW SOUTH WALES, 2060, AUSTRALIA. 
SUITE 205, WENTWORTH HOUSE, 6—8 CLARKE ST., CROWS NEST, NSW, 2065. PHONE: (02) 438 1220. 
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Chess can be played by the Texas Instruments 99/4 home 


computer. The graphics are beautiful and the amazing 
David Levy was a major consultant in the design, so it must 
have something going for it. The point that will ensure that 
it really takes off is the four levels of playing skill. On the 
announcement of the chess package, it was said that the 
chess game plays in three styles — normal, aggressive, or 
passive. On the version I saw demonstrated, it also offered 
a fourth. It plays a strategy called “losing”, at its beginner 
level. Irresistable, but I still didn’t manage to beat it. 


COBOL in 
miniature 


MICROCOBOL is now avail- : 


able on National Panasonic desk- 
top micros. It incorporates all 
the major facilities in mainframe 
ANS COBOL as well as simpli- 
fying interactive development 
with features such as formatted 
displays and structured pro- 
gramming. The benefits of having 
a business oriented language 

like Cobol, with its high-powered 
data structuring capabilities, 
available for use on micros is 
obvious. 

The novice to computers is 
catered for with Autoclerk and 
Autoindex. The former allows 
the beginner to easily create and 
modify data file and generate 
reports. The latter is a simple to 
use on-line enquiry and data base 
management system. 

Information from the Com- 
puter Company, 4 Cliff St, Mil- 
sons Point, 2061; Tel.: (02) 

436 1733. There are represen- 
tatives in all other state capitals. 


Just cruising 


Zemco has a new cruising 
aid for around $88. No, Mr. 
Howard, I’m not trying to 
corrupt the morals of our youth. 
It’s for the car and controls 


speeds, acceleration, gear changing 


and such. 

It has an overtake function 
where the accelerator over- 
rides cruise control, and I 
assume the brake will also over- 
ride when you’re heading for a 


semitrailer. 

The company claims fuel 
saving, less chance of accident 
or of being booked for speeding, 
no more cramped right legs or 
driving with the left foot on 
the accelerator during long 
trips. 

Personally I’d rather a 
cramped leg than an atrophied 
brain. But as few people are as 
reactionary as I am, such conirols 
are coming things; and Zemco’s 
slogan, ““There’s no place for 
second best’’, together with their 
claim to have put some other 
poor beggar out of business 
because their product is better 
and cheaper, makes their product 
worth looking at. 

Other products on the way 
include an ultrasonic car alarm 
(you can take your German 
Shephard off shift work), and 
an on-board computer. 

Zemco are at 68 Alfred 
Street South, Milson’s Point, 
NSW 2061; Tel: (02) 929 4033. 


Neat 
ensemble 


An American designer has come 
up with a new system which 
shows some concern for the 
human who will use it — by con- 
centrating on the display tech- 
nology. Mark Underwood, 
product development manager 
of a San Diego firm called Inte- 
grated Research and Information 
Systems (Iris, or Irisystems), 
had noticed the strange fact 

that most microsystems might 
be either TV screens, or black 


boxes. 

“The display subsystem 

of today’s microcomputers is 
very important to users, yet 
tends to be overlooked by 
designers. We have tried to 
package a system which acco- 
mmodates the different needs 
that users express,” he says. 
The result is a product called 
Ensemble 120GX, for which 
most of the product announce- 
ment talks about pixels — points 
of light on a display screen, and 
normally mentioned only in 
describing the matrix of the 
dots used in generating screen 
characters. 

The standard Ensemble is 
not el cheapo — but then the list 
of contents of what “might 
be easily mistaken for a ter- 
minal” is impressive. For your 
$9796, you get a Pascal Micro- 
engine — a powerful 16-bit pro- 
cessor that runs instructions 
written in P-code rather than 
clumsy machine code — plus 
high resolution graphics, plus a 
video screen, plus a 12-slot box 
of $100 standard (ie cheap) 
cards for adding memory, special 
features and so on. There is a 
Keyboard too, plus a ‘big’ 
floppy, plus 128 kbytes of 
memory, and an alternative 
Z80 processor to let you run 
CP/M and all the pre-written 
applications that come with 
this operating system. A 
cheaper version, at $3464, 
offers only the Z80, one mini 
disk and a much smaller 
screen. 

Underwood is proudest of 


> the pixel count of the Ensem- 


ble: “We believe that the 
greatest need is for higher reso- 
lution black and white graphics. 
The Ensemble can present a 768 
by 480 pixel format, in 8 by 16 
pixel characters, some of which 
can be user-designed.”” Appar- 
e-..ly it can handle colour too. 
Details on (714) 457 3730, 

or from 10150 Sorrento Valley 
Road, Suite 320, San Diego, 


Ca 92121. Gi ouney: 


ROM upgrade 


The 8K Basic ROM for the 
Sinclair ZX80 was unveiled in 
London in the early weeks of 
September. We colonial cousins 
shouldn’t have to wait more than 
several weeks for it. 

For under $75.00, it will add 
several important capabilities to 
the machine. It will allow floating 
point, logs and trigonometrical 
functions, animated displays, 
string-handling facilities, string 
arrays; and the screen will stop 
jisappearing every time you hit 


the keyboard, or set the thing 
thinking. An overlay will be 
provided for the keyboard, to 
cope with the extra commands. 
For the computer as it stands 

now, Melbourne House Publish- 
ers, (at 24 Peel Street, Colling- 
wood, 3066) have made available 
by mail order a book called “30 
Programs for the Sinclair ZX80”. - 
It includes games and educational 
programs and shows just what 
programming techniques are 
possible, including space com- 
pression, Peeks and Pokes and 
the USR function. At around 
$13.50 (including postage) it’s 
considerably cheaper than buying 
programs on cassette. 


Spot 
spotter 


When a disk wears out, it doesn’t 
do so all over its whole surface 
simultaneously. Instead, one or 
two spots flake away, causing 
errors. A program which keeps 
track of these spots and ensures 
that the system avoids them 
has been produced by Life- 
boat at a US cost of $80 for 
systems using the CP/M oper- 
ating system. Details from 

New York at 1651 Third 
Avenue, NY NY 10028, or 


phone (212) 860 0300. 
Guy Kewney. 


Heavy duty 


Compulator’s new Vector 
Graphic System 6 Micro has 
been officially approved by the 
Western Australian Education 
Department for use in schools. 
It’s a compact system designed 
for heavy use such as you’d get 
in a classroom, based on the 
Vector Graphic system B com- 
puter and developed by Com- 
pulator to Education Dept. 
specifications. 

First released in the US in 
early 1978, the upgraded model 
is now available in Australia for 
around $7,350. It’s easily ex- 
pandable from one to five in- 
dependent users with their 
own VDU’s, and each having 
access to the disks and 48K of 
RAM. It can support one or 
more printers, and interfaces 
to the Trudata Card Reader for 
batch processing. There are 
eleven high level languages 
available; and the system has 
full communication capability 
with other micros and time- 
sharing mainframes. 

Information from Mr Lex 
Edmonds on (09) 321 5924. 
Compulator Australia is at Shops 
11 and 17, Cloisters Arcade, 
863 Hay Street, Perth, 6000. 
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Suite 3, 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 


FINDEX — The Real Computer 


THE WORLD’S FIRST PORTABLE MICROCOMPUTER 
Battery or mains operated 


RAM 48K to 2 megabytes, bubble memory to 2MB, gas plasma 
display, optional audio, printer, mass storage mini floppys to 
800K bytes, hard disk to 195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with real time clock. For 
dynamic businessmen on the move. Ideal for real estate 
agents, insurance brokers and accountants. 


SUPERBRAIN © 


SERIES 


BUSINESS 
SYSTEMS 


Priced competitively from as low 
as $45.00 p.w. lease cost includ- 
ing sales tax and software. 


Powerful, multi-purpose microcomputer systems. 


TYPICAL APPLICATIONS 


Debtors ledger and statements, creditors ledger and remittances, general ledger 
and trial balance, order entry/invoicing, sales analysis, payroll/wages, enquiry, word 
processing, mailing, record keeping, ledger card, doctors office, real estate, agency 
accounting, hotel/motel accounting, branch office accounting. 

Facilities management consulting. 

Software and computer sales. 

Computer data preparation. 


OPAL 1000 


The OPAL 1000 is an 8 slot S-100 system conforming to the new IEEE standards. A 
Delta Products Z80a 4 MHz CPU card, with 2 RS232c serial and 3x8 bit parallel ports, 
is used in conjunction with the Delta Products Disk Controller. Memory is provided 
by a 4MHz 64k dynamic RAM Board by Measurement Systems and Control. The 
memory board is fully bank selectable and is designed for upgrading to a multi-user 
system. Disk drives are 2x8” Shugart SA801R running at double density (480k/drive) 
and fitted with our exclusive Disk Saver which prolongs the life of the drives and 
floppy disks by turning off the AC power to the drives 14 seconds after the last drive 
select and thus reduces routine maintenance. The Disk Saver also reduces the risk 
of data loss due to power failures. The software is CP/M version 2.2 with Delta 
Product’s utilities which include DTEST (for testing drives and floppy disks) and M2 
(a comphrehensive memory test program). The Delta PROM monitor enables fault 
finding to be carried out independently) of the Disk Drives. The system is mounted in 
an attractive pressed Aluminium housing with a cast front panel fitted with reset 
button and key operated on/off switch. 


Dealers for Opal in Victoria. 
Sole Distributor for Findex, Victoria and NSW. 
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PO Box 115 PO Box 250 
Carlton Victoria 3053 North Sydney NSW 2060 
Telephone (03) 82 5783 Australia 


November 21, 1980. 


Dear Subscriber, 

APC was originally published late in May of this year 

as Volume 1 No. 1 May 1980. Due to a series of production 
delays, publication dates have fallen behind and so the 
decision was made this month to delete a month. Therefore 
the issue you have just received is Volume 1 No. 6 November 
1980. Don't panic! We'll forward date your subscription 

by one month so that you will still receive twelve issues, 
In future, APC will be published in the middle of the month 
cover dated the same month. 


The Readers Survey contained in this month's issue is not 
concerned with our performance in the area of subscription 
delivery, packaging etc. and particularly your satisfaction 
or not with your subscription. So, we would greatly 
appreciate your answers to the questions below in the hope 
that we can implement any improvements you feel are 
necessary. 


Yoyrs sincerely, 
Nf oy. 


Michael Thomas, 
Production Manager. 


1. Are you satisfied with delivery time of your ccpy 
of APC in relation to its appearance on the newsstands? 


YES NO 


2, Does your copy arrive in good condition? (If not please 
elaborate) YES NO 
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Any further comments? 


see ane 


NEWSPRINT 


Learning 
the game 


That rather large company, 
IBM, is widely believed to have 
no part in the microprocessor 
market. True, in America it 
has set up one or two type- 
writer and dictating machine 
shops where the 5100 range of 
desk-top computers will be sold 
and software services provided, 
but that’s hardly a threat to 
Radio Shack (Tandy). 

Just as a snippet, I will pass 
on the fascinating detail that 
Atari Personal Computers will 
be distributed in America by 
Science Research Associates. 
Science Research Associates? 
It just happens to be an edu- 
cational publisher . . . and it 
also just happens to be a wholly- 
owned subsidiary of IBM: It 
may lead to nothing — but 
it’s a step in an interesting 


direction. Guy Kewney 


Intelligence 


Don’t be deveived by Intel’s 
claim that it is changing its nat- 
ure in talking about its plans for 
a 32-bit micro, an incredibly 
powerful mainframe computer 
on a chip. 

It is true, as the company 
says, that normally it tries not 
to talk about future products, 
and it is also true that it it talking 
about a whole range of future 
products. What has happened 
to do this is not a change of 
attitude, but a shift of power. 

My own relationship with 


Intel has become a love-hate one 
(I love them, they hate me) 
because of the vulnerable position 
the company has forced itself 
into. In the market, it has been 
impregnable, coming out with 
advanced products, getting the 
biggest share, and leaving Texas 
Instruments with egg on its 
face not just once but several 
times. In its press relations, 

the distance Intel has been in 
front of the competition has 
made it slightly paranoid about 
revealing too much, with things 
getting to the ridiculous stage 
of an exclusive interview being 
set up in a London hotel by a 
top Santa Clara executive, who 
sat in his bedroom suite and 
said “‘no comment” exclusively 
for an hour. 

However it remains true that 
companies like Intel and IBM 
cannot keep information truly 
secret merely by saying no 
comment. When Motorola, 
normally number two or three 
in the micro market, stole a 
march on Intel with the 
announcement of plans for the 


68000 micro — the big 32-bit 


micro that looks like a 16-bit 
micro — Intel’s anxious cus- 
tomers approached their supplier 
and observed that the specifi- 
cation looked a great deal more 
sophisticated than the Intel 
8086. Intel was then compelled 
to whisper a few secrets behind 
its hand. 

So it was that first, the 
“8800” was rumoured (it’s the 
basis of Intel’s 32-bit micro- 
system) and second, the 
unofficial Intel view that the 


Now Available! 


[ 


Motorola 68000 was beyond the 
capabilities of Motorola’s 
technology. This latest rumour 
backfired. Nobody ever believed 
Motorola’s claims about when 
the 68000 would be available 
(nobody seems to believe Intel’s 
claims about the iAPX 432 range, 
either)but when Intel said that 
it would be, not just late, but 
never “because the chip is not 
viable” people deduced that it 
was beyond Intel. Intel, they 
said in the bars, must have 
tried it and failed. Hence the 
“break with tradition” and the 
willingness to talk about the 
iAPX (the i stands for intel) 
432 and its supporting APX 
186 and 286 families. 

That willingness doesn’t 
go all that deep. Most of the 
details released, while very 
interesting, are more concep- 
tual than factual. The points Intel 
wants to make are not how many 
pins, and what voltage, and 
what clock speed, but first, 
we can build it and we will, 
and second, your old software 
will run on this. Normally, 
old software claims can be 
dismissed. There is, for 
instance, an Intel conversion 
package for re-writing 8085 
code to run on the 8088. The 
8088 is an 8086 (16-bit, big 
memory) with an 8-bit data 
bus — which means the user 
of an 8085 can get most of 
the power of the 8086, with- 
out throwing away his memory 
boards or system buses. 

This package, say users who 
have tried it, is great for con- 
verting the sort of assembler 


code generated by compilers. 
Run a PL/M compiler, generate 
8085 code: or run a Coral 
compiler, generate 8085 code, 
and that code can be converted 
to 8088 with ease and no loss 
of efficiency. The same does 
not apply to human generated 
code because humans tend to 

be cleverer than compilers. They 
tend to take advantage of 
oddities of the code, and no 
conversion program can really 
hope to reproduce the function 
of this sort of assembler writing 
on the next machine because it 
won’t be aware of what foxy 
assumptions the writer has made 
about the condition code and 

so on. 

When one gets to the 32-bit 
system, the APX 432, the power 
available makes it largely irrele- 
vant that conversion software 
may be less efficient. Intel has no 
intention of providing an assemb- 
ler for this system — it will pro- 
vide a high level language, with 
the chip able to run instructions 
at 4 level normally handled by 
the operating systems on today’s 
8-bit micros. So Intel strikes a 
big blow in the credibility stakes, 
keeps its anxious customers 
happy, and the micro market can 
cheerfully ignore the whole 
thing for another two years. By 
then memory will be cheap 
enough for us to use the 8086 
and double our memory size 
(because of the 16-bit words) 
without crippling the budget. 
And designers at Ithaca will 
have produced an APX 432 
board for the $100 bus, and no- 
body will be able to afford it. 
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THE 
Wiese ZOMPUTER 


min USE PT. LU. Call in and see our 


19 William Street, Alexandria, Microcomputer House 


NSW 2015. Phone (02) 699-4334. @ Specialised custom software for all your 
business applications 


JUST PLUG IN @ Software development 


@ Conversion from 16K to 32K 


AND COMPUTE! @ Sound units 


e Exciting range of executive furniture for 
microcomputers from $285.00 

@ Extensive range of technical publications 
for 6502 


PERSON AL @ All microcomputer supplies 
COMPUTER 
Sole NSW agents for 


USER 8K ~DATASOFT 
BOER RAM | es eae 


Be CASSETTE accounts, estate oe fhe 


Cee) 


database, portfolio 


MONITOR | _ Wordpro tang tn 


e Games and simulations — fast moving, 
quick thinking, exciting. See our extensive 
range. 


$999 complete TEACH YOUR PET NEW TRICKS 


select your software and try now. 


K&L Computing Systems introduces the 
feature packed Archives Business Computer. 


This highly versatile desk top unit provides high Just Released! Ricoh RP41600 Printer, a top quality 
technology at a competitive price. Suitable for Daisy Wheel printer ideal for word processing 
handling all the day by day business requirements, its applications, at a highly competitive price. 

features include: 

e An extremely fast Z80 AMHZ Processor OFFICE HOURS: 

¢ CP/M Operating System W/Days 9 to 5.30, , bankcard 
e S100 Expansion Bus saturday > 


e 64K RAM Standard 9 to 12.00 
e /44K Bytes Disk Storage (Exoandable) 

e 25 Line x 80 col. Display 

Available with word processor and complete 
accounting package, or software can be written to 
customer's specifications. 

Also, see K&L's range of Apple |! Plus Computers, floppy 
disk Crives, video monitors, interfaces and expansion 
options. 

e Language card with compilers for Pascal and Fortan 
e Z80 Softcard with micro-soft basic compiler and CP/M 
eDOS 3.3 upgrade kits (143K Bytes per disk) 

e Paper Tiger printer with graphics 


welcome here 


COMPUTING SYSTEMS — 
385-387 BRIDGE ROAD, 
C_] RICHMOND, 3121. TEL: (VIC.) 429 2122 
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Tandy’s new 
range 


Radio shack (better known 
as Tandy in Australia has 
finally released the long- 
awaited information on its 
new computer line — three 
new products in all. The one 
that will probably do the best 
in the market place is the 
TRS-80 Model II. Rumour 
had it that the Model III 
would be a colour unit, but 
Radio Shack has reserved a 
surprise on that point — it 
has introduced a separate 
colour computer as well as a 
very interesting hand-held 
unit. 

The TRS-80 Model III is 
essentially a TRS-80 in a 
ine cabinet, except that the 
disks it uses are double den- 
sity and it has a built-in 
RS232 communications inter- 
face, which is optional on 
the Model I. Two 178 kbyte 
disk drives can be mounted 
in the cabinet (a configura- 
tion is available without 
disks) and two more drives 
can be added externally for a 
total disk capacity of 670 
kbytes. 

Radio Shack says that 
Model III Basic has man 
more features than Level Il 
Basic. These include a real 
time clock, expanded special 
character set and 500 or 
1500 baud cassette opera- 
tion. There’s also provision 
for keyboard-controlled 
screen printing and ae 
video routing. Model Ill 
TRSDOS additionally 
allows the creation of mac- 
ros and has routines to 
operate the communications 
and clock features. 

A ‘bare bones’ version of 
the Model III with 4k RAM 
and Level I Basic is priced 
at $699; a 48k Model III 
with two built-in disks is 
$2495. It isn’t difficult to 

redict that the TRS-80 

odel III will be a real 
market force during the next 
couple of years. 

t first impression, the 
TRS-80 Color computer 
appears disappointing. It’s 
an obvious outgrowth of the 
TRS-80 Videotex terminal 
to which Radio Shack has 
added RAM and a Basic 
language which supports 
colour. It has a 53-key key- 
board which is not nearly 
the same ey as those on 
the other TRS-80 models. 


The ‘Extended Color 


YANKEE DOODLES 


Sharp's PC-1211 bears a striking resemblance to Tandy’s new TRS-80 


pocket comp 


uter. 


Basic’ resides in 16k of 
ROM, and there will a pa- 
rently be ‘Program Pa 
ROM cartridges available 
for instantly loading games 
and other types of programs. 
There don’t appear to be 
any provisions for disks or 
printers, but there’s a cassette 
interface and connectors for 
two joysticks. The computer 
connects to the 300 ohm 
antenna terminals of a colour 
V set. 

The display is limited to 
16 lines of 32 upper case 
characters, but the colour 

raphics resolution ranges 

rom eight colours at 
32 x 64 to one colour at 
196 x 256. Some machine 
language programs can give a 
higher resolution. There’s 
also an optional RS232 port 
and the unit can be used in 
conjunction with Videotex 
software for network com- 
munication. 

Radio Shack’s third 
entry is a handheld computer 
which runs Basic and bears a 
striking resemblance to a 
poe computer made by 

harp in Japan which was 
secretly displayed at the 
last West Coast Computer 
Faire in March of this year. 
The TRS-80 pocket compu- 
ter has a 24 character liquid 
crystal apy and contains 
two 4-bit CMOS processors. 
One processor is dedicated 
to arithmetic operations 
while the other handles the 
Basic interpreter and key- 
board I/O. 

The operating software 
resides in 11k of ROM — 7k 
for the Basic and 4k for the 


sae 


monitor. There is an addi- 
tional 2k of CMOS RAM for 
user programs. An optional 
cassette interface is available 
for storing programs and 
data; this is a somewhat lar- 
ger unit that the computer 
nestles into and requires its 
own battery power supply. 

It will be interesting to 
see how these new products 
fare, since they have all been 
introduced at the same time? 
It’s my prediction that the 
handheld and colour units 
will do poorly because they 
appear to be rather inconve- 
nient, but that the Model III 
will take off in fine style — 
check back in a year and 
we ll see. 


The 
Winchesters 


Certain breakthroughs 
appear to be hastening the 
advent of low cost Winchester 
disk technology in relatively 
small and inexpensive com- 

uter systems. Some of the 
bacides that have inhibited 
the widespread use of the 
Winchester drives had been 
the problems of backup and 
the cost of the controller. In 
the past, controllers have 
literally been more expen- 
sive to build than the 
Winchester drives themselves. 

This is partly because such 
controllers should include 
features found on large sys- 
tems such as error checking 
and correction and diagnos- 


tics. One solution to this 
dilemma has been found by 
Microcomputer Systems 
Corporation of Santa Clara. 
It has developed a controller 


module for Winchester drives 
that can be adapted to almost 
all the 8 and 5% inch drives 
now available. 

The module contains a 
microprocessor, logic and 
some ROM that is adapted 
to the given drive. Then inter- 
face logic can be built up 
from readily available LSI 
chips to mate the controller 
to the drive on one side and 
the host computer bus on the 
other. Using this approach, 
MSC has put together a con- 
troller that will run the new 
5% inch Shugart Technology 
Winchester on a Hewlett- 
Packard HP-85. This results 
in a system with close to six 
megabytes of disk storage for 
less than $7000 and which 
fits on a desktop. 

Other drive manufacturers 
are jumping on the band- 
wagon. Memorex and MSC 
have sponsors joint OEM 
workshops with computer 
manufacturers to assist them 
in using the MSC controller 
module to adapt Memorex 
Winchester drives to a wide 
range of processors and 
buses. This trend will no 
doubt result in massive hard 
disk systems in places where 
it would not have been think- 
able a short time ago — even 
in homes! 


This is by way of being a 
gadfly, a bubble-popper, 
indeed little short of a wet 
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blanket. There are a lot of 
illusions and tacit assump- 
tions afoot about the future 
of microcomputers, which, 
while not impossible, do tend 
to gloss over many of the 
problems standing in the way 
of all those delirious dreams. 


“. «compromises 
have been made 
which turn out 
to be quite 
inefficient.” 


Computers are gettin ie 
ger as they grow smaller. We 
are now witnessing the spect- 
acle of galloping hardware 
development outracing the 
ability of the software indus- 
try to keep up — let alone to 
fully utilize the enhanced 
capabilities of the newer pro- 
cessors. Not only have newer 
OpeIsHRE systems come along 
which t ae always suc- 
cessfully) to be compatible 
with existing applications 
programs but in trying to 
adapt existing operating sys- 
tem software to newer 
hardware, compromises have 
been made which turn out 

to be quite inefficient. 

A classic example came 
with the introduction of hard 
disks to micros. Existing 
operating system software 
was not able to efficiently 
handle the increased capac- 
ity because the sector size 
was geared to floppies and 
required too great a per- 
centage of disk space to 
keep track of directory and 
other housekeeping. In a 
couple of instances the hard 
disk itself was not treated 
as a physical entity, but was 
divided up into “Virtual 
disks” that appeared to the 
programmer just like a large 
number of floppies. This 
may at first seem to be a 
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convenience from the 
user’s point of view, but 

it’s really just a patch and 
terribly wasteful of space 

on the hard disk. 

So what are people going 
to do with 16-bit micros, 
and (saints preserve us) the 
32-bitters? No doubt there ll 
be a great many fascinating 
things that can be done with 
them, but it will be a shame 
if the software proves to be 
an impediment. The increased 
speed and capacity of the 
new machines could really 
bring about the level of 
simulation — colour, real 
time, complex parameters, 
etc. that have been in the 
dreams of educators but 
which are not yet really 

ossible on today’s 8- 

itters. It’s well to realize 
that hardware alone won’t do 
the trick. 

Another popular myth, 
prevalent in one form in 
Australia and another in the 
States, is that access to huge 
data bases will instantly give 
us all that information we 
need to make our lives 
simpler and more produc- 
tive. Yes, data bases will con- 
tain a great deal of infor- 
mation, but getting to that 
information and getting it 
in a form we can easily use 
is not a problem that’s seen 
a lot of attention. 


“wa shame if 
the software 
proves tobe an 


impediment.” 


The shape and organisa- 
tion of a data base tends to 
reflect the interests and prior- 
ities of the people who 
created it and not those of a 
broad and general public. We 
often walk into a library to 
research a pen that we’ve 
only vaguely defined in our 


minds. It’s only after inter- 
acting with the ‘data base’ 
and with human resources 
(librarians and bibliographers) 
that we are able to focus the 
direction of our search. This 
direction may take us on an 
entirely different path than 
we originally anticipated. 
The point is that in a library 
— a social institution — 
we’re dealing with more than 
just structured information. 
n today’s data bases, the 
user is left on his own to 
find a way through the maze, 
or, worse, yet, is led along a 
narrow path wearing blink- 
ers which prevent him from 
seeing things that might aid 
his quest. 

At the risk of soundin 
downright reactionary, I’ 
allow myself the following 
analogy. It’s been said of 
microcomputers that they 
represent to the human mind 
what steam engines of the 
Industrial Revolution meant 
to human muscles. Human 
production did take a quan- 
tum jump as a result, but 
there’s another side to the 
analogy ... over-reliance on 
machines caused some 


pea le’s muscles to go flabby. 


submit that the same can 
be said of micros. 

I’m thinking, for example, 
of the newer cash registers, 
which instead of numbers on 
the keys, have pictures of the 
sandwiches, drinks, etc. 
served by the establishment. 
Theoretically, one could 
train an orangutan to operate 
such a machine (the only 
impediment being the 
unions) but what if some- 
thing goes wrong? It’s here 
that I cease my ravings and 
turn to substantive items. 

On the business orien- 
tated front, look for some- 
thing new from Germany in 
the near future. A certain 
company there is preparing 
to market a machine put 
together out of the German 
Kontron system, a very 


sophisticated machine with 
tee resolution black-and- 
white graphics and the new 
5%” Winchester disk, drive 
by Shugart Technology 

not to be confused with 

hugart Associates, the 
original company). This 
should mark the first in- 
stance of a consumer/per- 
sonal computer using the 
new. small Winchester. 

For much more sophis- 
ticated systems. National 
Semiconductor has intro- 
duced a new family of 16-bit 
microprocessors, the NS 
16000 line. One member is 
especially adapted to handle 
high level languages, and 
another can, in combination 
with a memory management 
chip (MMU), be used to 
construct a computer with 
virtual memory capabilities. 
eg ed 


“the useris 
left on his 
own to find 
a way through 


the maze.” 


In virtual memory, the 
processor generates ‘virtual 
addresses’ and the memory 
manager then translates these 
into physical addresses which 
can be either in RAM or on 
disk. The important thing 
is that to the programmer, 
all addresses appear as if they 
are part of one, continuous 
memory. It may well be said 
that such capabilities are 
beyond the abilities or needs 
of users of personal compu- 
ters. But, bearing in mind my 
earlier tantrum, if proper 
software is developed to 
take advantage of the power— 
software that is a superset of 
existing software — then 
human imagination will do 
the rest, and we needn’t 
worry about our brains 
going flabby. 


In the microcomputer field, the Cromemco System Three and Z-2H Winchester Hard Disc 
Systems stand alone in the range of features and capabilities offered. These systems are based 
on the Z2-80A chip, and have from 1-4 mbytes of diskette storage, and from 10-80 mbytes of 
hard disc storage, combined with the widest range of software available in the industry, including 
Multi-user, Multi-tasking operation. 

The computers have a farge S100 motherboard and the operating system is a Superset of 
CP/M, thus allowing a wide range of non-cromemco hardware and software to be used. This 


also provides ‘‘obsolescence insurance”’. 


Some of these features include high resolution colour 


graphics, Eprom programmers, remote terminal emulation, and card reader interfaces. 
Cromemco Basic, available in 3K, 16K, and 32K structured/KSAM versions, is fast, efficient, 
and ideal for teaching purposes because of it’s dynamic error trapping on entry, and easy file 
handling. Cromemco Fortran |V and Cobol are equal in power-to those found on mainframes 
and of course, Pascal, C, and other high levei languages are also available. : 
Informative Systems, Cromemco’s authorised centre for sales and service, have installed 
many systems throughout Australia, backed by Cromemco trained technical staff offering 
maintenance, support and user training. 


3 Bank Street, South Melbourne, Vic 3205 
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PASCALS. 


NOW AVAILABLE 
CISA DISK PASCAL 


Executes up to 60 times faster than DISK BASIC. 


HAS FULL DISK1I/O FEATURES and many facilities not available 
on languages costing many hundreds of dollars. 


DO NOT CONFUSE WITH CHEAP CASSETTE-BASED ‘TINY’ 


Systems overlays and developments will be available to registered users at a nominal charge. 
Includes the fastest and most powerful screen editor we have seen. 


Will edit PENCIL, SCRIPSIT and ASCII files. 


PASCAL is much easier to manipulate than ASSEMBLY, and is practically as efficient as it 


compiles into a true-optimized machine-code. 


More efficient than currently available BASIC COMPILERS selling for twice the price. 
We honestly believe that this Australian written PASCAL to be the fastest, most sophisticated 
and powerful high-level language available anywhere in the world for the TRS-80 Model I. 


RELEASE 1.0 $99.00 


(numbered copies to registered single-users only) 


CISA HARDWARE 
AND MODS 


HEAVY DUTY POWER LINE FILTER 
Essential in most domestic situations. . $65 
CISA LIGHT PEN (again in stock) 

Includes full documentation and sample 
PDO ALG 4a es os tn 5 eee $19.95 
CISA DATA DIGITIZER 

Use this with HISPED program and you 
really have a business system in LEVEL 2 
Requires no system modifications . $57.50 
AUTOMATIC TELEPHONE DIALLER 
Easy attachment to TRS-80. Requires no 
hardware mods. Complete with softwares 


and documentation. ......... $57.50 

16K UPGRADE KITS 

BREYRORRI A 4. 6 ites ou se he $85.00 

INTERFACE KIT (yes there is a difference) 
Sees a a ek OE oe aa $105.00 


We fit — $20.00 plus carriage $5 overnight 
return. 


DISK DATA SEPARATOR 

These are the components that TANDY 
forgot. Virtually eliminates all disk |/O 
errors. Absolutely essential for 77 track 
HeBrS-~ Wie Tite 6 ue a oe as $49.95 
(sorry no kits) 


GREEN PHOSPHOR TUBES 

Not a cheap plastic overlay. We fit a genuine 
professional standard VDU tube with %4’’ 
armoured low reflective front panel. 

OR KIEG) os ace is ie ee ee el $99.00 


(fits old and new type Tandy VDU and 
current Dick Smith monitor) 


CISA RS232 PRINTER-DRIVER 

Operate and RS232 or 20MA serial printer 
with this Australian made unit. Includes 

GOT WOT 3 oe Ss ee oe RS $54.75 


LOWER CASE MODIFICATION 
Get video lower-case for BOTH Scripsit 
and Electric Pencil. Fitted. ..... $49.95 


VIDEO STABILISER CRYSTAL 
Totally removes shimmer and wobble on 
your video. Highly recommended for 
Green Tube. 


a. Sete 5c. 2 eee, ee ee © ee ee OE 


DUMMY PRINTER 
Plug this into the parallel port of the inter- 
face and avoid system lockups if you 
accidentally type LLIST or LPRINT $14.95 


TRS-80 SOFTWARE 


AIR TRAFFIC CONTROLLER L2/16K 
Supervise a large area of air-space in real 
thine oo ee a $9.95 
SPACE GAMES L2/16K 

Five brilliant games in the classic space 
SQFIGS: > See eee ee $14.50 
STRATEGY GAMES L2/16K 

Four fascinating games to test your 
judgement and logic ......... $14.50 
ADVENTURE SERIES L2/16K 
Adventure-1, The Count, Voodoo Castle. 


BaGh eo ee ee as ee oe ee $14.95 
Z-CHESS 

A fast and exacting opponent. 6 levels of 
Dlay. L2/AI GA Ss ee ee a $19.95 
Disk 32K. Ss eee ie $24.95 


DISASSEMBLER IN BASIC L2/16K only 
Disassembles ROM and high memory 
machine language routines. ...... $9.95 


TAPECHECK L2/16K plus 

Checks and verifies every millemeter of 

a cassette tape. Also useful as cassette 

t /O GlagnOstiG= ene se ae $9.95 


RS232 DIAGNOSTIC 32K/DISK 
Interrogates, tests and reports on EVERY 
feature of Tandy RS232 board ... $19.95 


FLOPPY DOCTOR 32K/DISK 

This is the most comprehensive and 
exacting series of memory and disk I/O 
tests we have seen. 

From Micro-Clinic, USA....... $29.95 


SIMUTEK 7 separate packages 

These seven packages are excellent value 

for any TRS-80 owner...... $14.95 ea. 
Plus many, many more. 


The one-stop Microcomputer Shop 


for total service to TRS-80° users 


*TRS-80 is a registered Trademark of Tandy Radio-Shack 


“HISPED” 
TAPE OPERATION 


2K Baud PLUS for the TRS-80* 
Save, verify and load programs up to 4 
times faster than normal 
Save, verify and load array data up to 30 
times faster than PRINT 
User variable hardcopy formatting (3 
output routines work with most printers) 
“HISPED"” is a machine language program 
(not a hardware add-on) 
2 copies plus a free basic test program 
supplied on high quality cassette — for 
level 2, 16K, 32K or 48K. 

MAKES STRINGY FLOPPIES REDUNDANT 


$24.95 


Available only from Cisa and authorised agents 


MICROPOLIS DRIVES 
FOR THE TRS-80* 


For the enthusiast: 192K bytes per drive. 
SINGLE 7# TRACK: . oe ee See $699.00 


A professional disk drive for the business 
user: 

TWIN 77 TRACK 385K ...... $1499.00 
Both complete with heavy-duty case and 
inbuilt power supply and free despatch to 
TRSDOS. Requires cables — 2 drive $30, 

3 drive $40, 3 drive $50. 


MIX ’'N MATCH with any 35 or 40 track 
drive. SHOP WHERE YOU CAN BE SURE 
OF SERVICE BACK UP AND YOUR 
WARRANTIES HONOURED... 


SOFTWARE FROM RACET 


INFINITE BASIC $49.95 L2 and DISK 
Add 30 BASIC commands plus full 
MATRIX MANIPULATION. 

Add 50 STRING functions, including high- 
speed sorts. 


BUSINESS BASIC (requires INFINITE 
poy SC pa cee eee aa $29.95 
Another 20 functions including set printer 
parameters, 127 digit mathematical functions 
binary array searches and hash code generators 


COMPROC Command Processor for Disk 

Pepe EEY ar hee ap Sip peg Se BE ME cee ge ee $19.95 
Auto your system to any sequence of DOS, 
machine-language or BASIC routines. 
Includes screen-print, auto debounce and 
lower-case software driver. 


DSM Disk Sort and Merge Min. 32K and 
EXISK A eh ee RS ee ae $75.00 
Sorts 85K diskette in less than 3 minutes. 
Sorts 190K diskette in less than 6 minutes. 
COPSYS for cassette systems .... $14.95 
Copy and verify virtually any machine- 
language program. 

GSF 32K and 32K DISK. ...... $34.95 
18 high-speed machine-language routines 
including high-speed in-memory sorts. 

Sorts a 1,000 element string array in 6 
seconds. 


PHONE OR CALL AND BROWSE. TRADE ENQUIRIES INVITED 


Trading Hours: 9am to 6pm Monday — Friday, 9am to 12.30pm Saturday 
All the above fine products are available at or can be ordered from: 


SOFTWARE-80, Shop 11/198 Moggill Road, Taringa, Brisbane, 


QLD. 4000. Phone: (07) 371 6996. 


SOUTH COAST COMPUTING SERVICES, 90 Worrigee Street, 


Nowra, NSW. 2540. Phone: (044) 24967 


THE BYTE SHOP, Colbee Court, Phillip, ACT, 2606. 


Phone: (062) 81 5011 


TANDY ELECTRONICS, Springets Arcade, Bowral, NSW. 2576 


Phone: (003) 31 8942 


H.S. ELECTRONICS, 104 Charles Street, Launceston, TAS. 7520 


WACB RADIO CENTRE, 129 Fitzgerald Street, Perth, W.A. 


COMPUTERWORLD, Gallery Level, Woden Plaza, ACT. 


Phone: (062) 81 1368 


BUNBURY BUSINESS EQUIPT, 40 Spencer Street, Bunbury, W.A. 


6230. Phone: (097) 211977. 


CISA MICROCOMPUTING PTY. LTD. 


159 KENT STREET, SYDNEY, NSW 2000. PHONE: (02) 241-1813. 


Orders under $100 add $2.00 pandp. Over $100 post free. 


For repairs and modifications to systems — send by carrier — you pay, we pay return carriage. 
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Soir 
ZX80 


Undoubtedly the most impressive piece of 
computer design for years, the SINCLAIR 
ZX80 opens the door for everyone to have 
their own powerful home computer system. 
At less than $300 the ZX80 is delivered fully 
assembled, with all leads required to connect 
to your own cassette recorder and television. 

The SINCLAIR ZX80 is probably the 
most cost effective and powerful educational 
tool available today. How better to prepare 
yourself or your children for the computer 
age than with your own home computer sys- 
tem? And at these prices everyone can afford 
one. 

Two unique components make the SIN- 
CLAIR ZxX80 ideal for the first-time user 
and the experienced programmer alike: 

The BASIC interpreter offers remarkable 
programming advantages. By offering unique 
“one touch” keyword entry, the ZX80 el- 
iminates a great deal of tiresome typing. Key 
words (eg. RUN, PRINT, LIST etc.) have 
their own single key entry. Also, by means of 
a unique Syntax check, only lines with cor- 
rect syntax are accepted into programs, thus 
avoiding a lot of time-consuming de-bugging. 

The Sinclair teach-yourself BASIC manual 
is free with every ZX80 and packs 96 pages of 
instructions on how to use your new com- 
puter. 

And the story doesn’t end there. Why not 
get ‘“The ZX80 Companion”, an 80 page 
book giving more helpful information on us- 


SPECIAL SOFTWARE OFFER 


Memory Expansion Boards 
(take up to 3K bytes) 


$295 


INCL. 2X80 BASIC 


MANUAL 


ing and programming your ZX80 and con- 
taining some program listings. And if you 
need more memory, expansion boards and 
RAM chips are available. 

The ZX80's are being sold as fast as they 
arrive in the country, so don’t miss out on 
your chance to acquire one now. Simply 
choose what you want from the table below 
(don't forget the mains adaptor) and fill in 
the order form on this page. 


ITEM 


SINCLAIR 2X80 Personal 
Computer including ZX80 BASIC 
manual (but excluding mains adaptor) 


Mains Adaptor (600 Ma at 9V DC $16.00 


nominal unregulated) 
$16.00 


“The ZX80 Companion” book 
$15.00 


SINCLAIR ZX80 Manuals (one 
free with every ZX80 computer) 


PRICE 


$295.00 


$38.50 


$10.00 


RAM memory chips — standard 
1K bytes 


INTRODUCES A NEW CONCEPT IN 
PERSONAL COMPUTER SHOPS. 


November sees the opening in Sydney of a 
new shop dedicated to the personal computer 
user. And it’s a shop with a difference. 

For one thing, we're right in the heart of 
Sydney near Centre Point, so you don’t have 
to travel all over the suburbs to find us. 

The biggest difference though is our range 
of products. No more will you have to visit 
3 or 4’’one brand” shops to make your personal 
computer choice. From our one shop we will 
supply FOUR different makes of computer 
and all the accessories to go with them. We'll 
also have just about the largest range of soft- 
ware in New South Wales, plenty of books 
on everything to do with computers, and a 
complete selection of discs and tapes for you 
to use on your system. 

Our computers start at around $300 for 
the new Sinclair ZX80, through the Dick 
Smith System 80 and the Exidy Sorcerer to 
the amazing Apple II. And we'll be adding to 
our range to provide you with the BEST in 
personal computing. 

If you don’t want to pay in one lump sum 
we'll be happy to arrange finance for app- 
roved applicants so that you can enjoy your 
computing on easy term payments. And with 
our special software offer (see below) we'll 
help you expand your library of programs to 
get the most out of your computer. 

So there you have it. All your computing 
needs under one roof, and right in the heart 
of the city too. Come along and see us or, if 
you live too far away, send for our free 
comprehensive catalogue. Either way we're 
looking forward to providing you with first 
Class service to make computing as simple and 
enjoyable as possible. 


As agents for DEFOREST SOFTWARE we aim to bring the broadest possible range of software to New South Wales. We have programs 
for TRS-80's, System 80's, Sorcerers, Apples and Pets — both business and pleasure. 
But there’s ONE BIG DIFFERENCE. With every program purchased from us, you'll receive a special software voucher. Collect ten vouchers 
and we'll exchange them for a FREE program of your choice up to a value of $30.00. 
So not only do we offer more software — we make it easier for you to get it too. So choose your program from those listed below, or send for 


our free catalogue. 
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Sargon 2 — The ultimate Chess Game for any 


Microcomputer 16K Level2............. $37.50 


Microchess — Level 1 or 2 TRS-80. Plays an entertaining 
game 3 levels fits:in 4K... ¥ eS? 
Golf & Crossout — New improved version, good graphics. 


You can even design your own championship course. $10 


Santa Paravia — up to 12 can play, become the king of 
a medevil city, levee taxes. ............. 
Game Playing with Basic — 3 tapes 1, 2 & 3 based on the 
book of the same name great for learning . . . 
Oil Tycoon — 2 players, explore, drill for oil, outprice the 
opposition, force him into bankruptcy. ...... $1 
Space Trek !V — population simulation, trade or wage war 


send missions to space, can you survive?...... 0.00 


Checker King — not just an ordinary checker game but a 


fast expert machine language challenge... .. . . $27.00 


Flight — Control your own aircraft, very realistic, good 


flying simutation and very challenging. ..... . $10.00 


Airmail Pilot - an entertaining game can you get the 
mail through in your 1927 Biplane, watch for 


lightening, windstorms, fuel shortages etc... . . . $10.00 
Night Flight anewexciting game from Instant 
SORE iB Ae Sa Siig eae en I ee $12.50 
Flight Path from Instant Software... ..... $12.50 
Adventures — what more can be said! The most challenging 
simulation/game/adventure ever Nos.0 to9. . ea. $16.00 
Von Die $19.00 
2onDise.... =e. $32.00 
3 on-Dises = = = $39.00 


Backgammon/Keno - 2 great gambling games from 
instant software............. 


2. Levels changeable during game: Change from 1 
to any level through 8, at any time, on any move. 

3. Random computer responses vary every game. 
Your computer opponent will make it interesting 
each and every time. 

4. Selection of legal offense or defense play: Play 
from the bottom or the top of the board. Choose 
black or white. 

5. Position Verification by computer memory recall. 

6. Plays opening defenses from chess books, i.e. 
Sicilian, French, Ruy Lopez, Queen's Gambit 
Declined. 


The First Thinking Chess Game That 


$10.00 


$12.50 ea. 


“Sees” Every Move You Make! 


SENSORY CHESS CHALLENGER’ ‘sees’ every 
move you make and records it automatically. Match 
your skill against the Computer's “brain”. Improved 
programming lets you play at any level of difficulty 
from beginner to expert. Works on batteries or plugs 
into any home wall outlet. . .play any time, anywhere! 
New sensory playing surface automatically tells the 
Computer your every move — from and to — and 
which piece was moved. The squares light up to 
graphically show you the Computer's next move. No 
keys to press — you don't have to learn programming 
procedures — SENSORY CHESS CHALLENGER* 
lets you devote all your attention to the game. 


Plus these proven outstanding features: 


1. Eight levels of play: Beginner to expert, including 
“Mate in Two” and “Chess by Mail”. 


7. Analyzes as many as 3,024,000 board positions. 


Uses up to 32,000 bits of Read Only Memory. 
8. Audio feedback: Single tone each time you press 
key; double tone when Computer responds. 
9. Problem Mode: Establish your own chess posi- 
tions and watch the Computer react 
10. Add or subtract pieces during game: Put back the 
piece you lost by override or take away the 
Computer's queen for a more even game 
11. Pawn prémotion to selected piece: Promote a 
pawn to a queen automatically, or select a knight 
or another piece instead.” 
12. Plays against YOU; plays against ITSELF; 
changes sides in MID-GAME. 


Numerous other features include durable molded 
housing, uses four “C” size batteries (batteries not 
included) or plug-in transformer, 100% solid state. 


Mind Warp — A series of great programmes ........ $12.50 
1.Q. Test — See how smart you really are ........ $12.50 
Bandito — Your TRS-80 a slot nachine with great 

SEAMING CRE SS es ofc ea aa lt via ee eee $12.50 
Star Trek — Acorn a space adventure on your TRS-80. $12. 
Stock Nv srket — Invest in safe stocks or high risk 

specs. will you take therisk............. $12.50 
Original Adventure — requires 32K & disc from Microsoft. $35 
Monolopy — Play that famous game against the TRS-80. . $10 
Time Trek — with sound, another of the ‘classics’ for 

the TRS-80 real time excellent programme .. . . 
Galactic Empire — a space game with a difference, 

many hours enjoyment with thisone........ $16.00 
Light Pen — games & instructional program includes 

game frogs (Light Pen included) 
Space Battles — requires 32K 1disc ........... $15.00 
Games 20 — only 75 cents per program on disk ... . 
Pinball — the greatest garne that | have ever seen for 

the TRS-80, fast action movable flippers and great 

sound. Machine language, maintains high score Disk. $29 

Tape. $16 

Super Space Invaders with Sound — nothing like the 

normal invaders extra fast. Spray bullets like out | 

of a hosepipe, not only does the enemy move side- 

ways but they also advance ............ Disk $20 


$21.00 


Lying Chimps with Sound — a very interesting program . . $10 


Chessmate 80 — This programme forced a draw 

WHI SOIGOE 2s a5. cS ik he we ee ats . $24 
Onelia = An oldfavorite . ... SG ee ES ae $12.50 
PVeinge-Veachers %-~.2.2.) 2st aw ae oe $10 


Your Cribbage & Checkers Partner... ........ 


PET 


TREK X with sound (for R&T)... 2.2... $10 
Harkgetimen‘and- Keng. she oes ers i ee $10 
a) OT ee ene RT Te ey eR ge Ee ROTTS Se $10 
Code Breaker withsound .............. $1740 
Gammon Challeryer — 3 levels of play. ...... $1/.40 
Barricade — ‘Machine Language Arcade Game” . $10.00 
Backgarnmon — Machine Language......... $16.00 
Some common basic programmes. ......... $17.50 
Dungedmiot Beath 94-444) Sele oy eee ee en $10 
GrimMner ar ot iy Fak Ned -0 onary Lak tna ab ree $12.50 
Santa Paravid sors 33.. fon ok ks rope RR ie Dees $12.50 
Golf ants ag ee Pe hoo ss oe 
Bowling y WilGOys 52750 Tah en aoe ae $10 
OWT YCOOR ter at Sn ee re $12.50 
Sataca Warnings: Spat eee $10 
Space Wars 5 ALT fe MES Sc rps og ye $10 
Ade Pipht Simulations 0. ak. Se $12.50 
SONS POROVIGI = (tad Sh a eee SA ee $12.50 


Conflict — a marvellous war game, requires disk: 


32K RamandApplesoft ............. $25.00 


B bankcard 


weicome here 


item Price 
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THE AMAZING 
ATARI 
VIDEO COMPUTER 
SYSTEM 


Bags: 


BUT HURRY! 
STOCKS WON'T LAST 


As a SPECIAL CHRISTMAS gift idea we 
are offering the amazing ATARI VIDEO 
COMPUTER SYSTEM at only $269. It’s 
supplied with joystick and paddle controllers, 
and the COMBAT game program cartridge so 
that you can enjoy the fun and excitement 
straight away. 

And you can choose more game cartridges 

from the library of over 30 — from the fam- 
ous SPACE INVADERS to AIR-SEA BAT- 
TLE and BACKGAMMON. And more games 
are becoming available all the time. 
And as a SPECIAL OFFER, you'll receive a 
voucher with each game cassette you buy 
from us. Save 10 vouchers and we'll give you 
a free cassette of your choice. 

Now, fill in the order form below and 
choose your cassettes, but hurry because 
stocks are limited. 


appie 
computer 
systems 


A 


As an authorised dealer we are proud to be 
able to offer the full range of APPLE hard- 
ware and software. Whether for business or 
pleasure use, few systems come close to the 
flexibility and sophistication of APPLE. The 
number of accessory options and the range of 
software is phenomenal. For the businessman 
there is a full range of software from billing 
and accounting to word processing and pay- 
roll. For recreation there is a variety of games 
and some of the most sophisticated colour 
graphic capabilities possible. Why not call 
in and see the APPLE, or send for our free 
catalogue. 


APPLE II plus 16K RAM 
16K add-on RAM 

‘PAL’ colour card 

R.F. Modulator 


$ 

$ 

$ 
SOFTWARE: Some examples 
Wordmaster 3 word processor $ 295.00 
Stock Exchange prices tracker = eh 
Apple Invaders $ 
Sink the Bismark $ 


ATARI PROGRAM CARTRIDGES 


Air-Sea Battle Human Canonball 


Starship Bowling 
Space War Sky Diver 
Outlaw Circus Atari 
Slot Racers Night Drivers 
Canyon Bomber Golf 
Street Racer Surround 
3-D Tic Tac Toe Flag Capture 
Video Olympics Black Jack 
Breakout Slot Machine 
Home Run Fun with Numbers 
Basketball Hangman 
Football Miniature Golf 

Rg ae ee EACH $39.95 
Space Invaders Superman 
Adventure Casino 

et fae EACH $49.95 
Indy 500 Video Chess 
Backgammon 

eS See EACH $59.95 


ATTENTION TRS-80 AND 
SYSTEM 80 OWNERS 


Fed up with slow tape recorders on your sys- 
tem? Do you spend ages searching for pro- 
grams? The answer is the remarkable EXA- 
TRON STRINGY FLOPPY. No more manual 
controls to press and levels td adjust. 
STRINGY FLOPPY is a compact high speed 
tape transport system, entirely under the 
control of the computer, designed for DATA, 
not music. 

Unlike cassette recorders 
STRINGY FLOPPY 

uses specially designed 
“wafers”’ containing 
endless loops of chromium 
dioxide tape. 


STRINGY FLOPPY 
comes complete with 
everything needed to 
connect it quickly to the TRS-80. A special 
adaptor is available to connect it to the Dick 
Smith System 80. We even include a box of 
10 mixed length wafers and it carries a six 
month limited warranty. 
“The quality of both boards and workman- 
ship is far superior to that normally expected 
in the hobby market, and can be summed up 
in one word — professional’. — Thomas 
’ Murphy APC July 1980 
STRINGY FLOPPY, with operating system, 
plug pack power supply, data I/O program 
and box of wafers — FOR TANDY TRS-80 
ONLY $350.00 
Adaptor for connection to Dick Smith Sys- 
tem 80 (includes power supply and provides 
extra parallel printport) $125.00 


75 CASTLEREAGH STREET, 
SYDNEY 
BOX 4715 G.P.O. SYDNEY 2001 


CAST LERE AGW 


Ce 


SYSTEM 80 AND EXIDY 
SORCERER 


We’re happy to have been appointed dis- 
tributors of DICK SMITH Computer Pro- 
ducts. So now you can obtain the ‘Tandy 
Compatible’ System 80 and the quality Ex- 
idy Sorcerer, plus the complete range of 
accessories and software from the personal 
computer specialists. Some examples ..... 


SYSTEM 80 with built in cassette, 12K level 
1! BASIC, demonstration tape. 
plus 4K RAM....... $595.00 
plus 12K RAM....... $695.00 


Se tare Gia ON eee pee Poe Ee Eel $149.50 
Discs for TRS-80 or System 80: 
1st Drive with power supply, harness 
OGD SS Ses $508.45 
Phe Oe ee ey ee $379.00 
(See also STRINGY FLOPPY on this page) 
Light Pen9 for use with TRS-80 or System 80 
includes d i . $29.50 


RS 232 Serial 1/O and S-100 bus compatible. 
WITKCOICRAWE SF Seg $1295.00 
With. 1GK RAM: 2 oo eae ee $1395.00 

SORCERER S-100 Expansion Bus . .$499.00 

MICROPOLIS Quad Density Disc Drives 
1st Drive with controller board 


and DO.8.0 ae eee Fe ae $1350.00 

DAI e $ 750.00 
16K RAM Expansion Kits; contain top 
quality |.C.’s 


For Sorcerer, TRS-80 and Apple . . .$109.00 
C.ITOH Quality Dot Matrix Printer. .$970.00 


Some call it the Jumbo, others refer to the SuperPET, but image-conscious Commodore 
has christened its 80-column PET the CBM Model 8032. It.no doubt feels that PET is a bit of a silly 
name fora machine so clearly aimed at the business market. This month David Tebbutt 
puts the system through its paces and assesses its chances of success. 


Commodore’s long-awaited new compu- 
ter comes as welcome news to all those 
who want a PET but feel it’s not quite 
‘grown-up’ enough for them. Mainly 
businessmen, they will find the 80- 
column screen and full keyboard over- 
come most of the earlier machine’s 
limitations, Programmers used to the 
PET will find the new computer a bit 
annoying at first but they'll soon get 
over that. 
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Only one model will be offered — 
the 8032 with 32k of RAM of which 
1k is reserved for system use; the rest is 
available to the user. As with PET, the 
Basic interpreter and the monitor are 
safely tucked away in ROM. 


Hardware 


The 8032 retains many of the features 


of its illustrious predecessors. The 
integral 12” ‘green screen’ monitor is 
fixed to the main unit which incorpora- 
tes a standard typewriter keyboard, 
numeric keypad and half a dozen con- 
trol keys. With its metal casing it 
weighs in at around 50 lbs (for the 
benefit of younger readers, that’s about 
22 kilograms) and the whole unit fits 
adequately into the passenger seat of 


= earlier versions. However, the use of 
Technical Data DLOAD to chain from one program to 


CPU: 

Memory: 
Keyboard: 
Screen: 

Disk Drive: 

Bus: 

Ports: 

System Software: 
Languages: 


6502 


IEEE-488 


DOS and Monitor 
Basic 


an X19 although, for the review, it 
seemed more at home on the dining 
room table. 

Despite Commodore’s anxiety to 
dissociate the 8032 from the PET, 
the two are very similar in appearance 
and performance. Games addicts will 
be pleased to learn that all the graphics 
characters can be displayed, although 
only 26 of them are accessible from 
the keyboard. ‘Pi’ is one useful charac- 
ter that’s all but lost. While Commodore 
is clearly right to offer a typewriter 
keyboard there are many thousands of 
PET programmers who will find it 
strange that they must press the shift 
key to generate even common charac- 
ters such as plus signs or quotes. Perhaps 
Commodore would like to consider a 
graphics keyboard option as it does 
with the PET. Three new keys have 
been added — tab, escape and repeat, 
and the run/stop key has been sensibly 
moved out of harm’s way to the top 
right of the main keyboard. The feel 
of the keys is neither better nor 
worse than on most other machines, 
and they have the same tendency to 
emit strange ‘boings’ when released 
quickly. 

The screen can display 2000 charac- 
ters in 25 lines of 80 columns. The 
character generator in ROM contains 
two sets of 128 characters, each of 
which may be displayed as green on 
black or vice versa. Although Commo- 
dore isn’t offering alternative charac- 
ter sets, it would appear that the 
standard chip could be replaced by a 
2716 or similar EPROM. Switching 
between the two character sets is 
performed in software, either by POKE- 
ing location 59468 (as on PET) or by 
printing a control character. 

The usable screen area is about 812” 
wide by about 62” deep and, to main- 
tain the proportion of text, there is a 
blank strip between each line of the 
display while in text mode. Although 
graphics characters may be displayed 
while the screen is configured for text, 
they appear strangely disjointed so 


Commodore has incorporated a special 


‘graphics’ display mode. The key se- 
quence print-quote-escape-reverse-shift - 
N-return (don’t worry, you’ll soon get 
the hang of it) removes the interleaving 
blank strips from the display which then 
reduces in height to a little over 5”. The 
characters don’t alter in size and text is 
quite readable, albeit a little cramped. 

Programs and data may be stored 
either on cassette or disk though neither 
unit is supplied with the machine. Com- 
modore sells a cassette unit without 


sound or tape counter for $126 
and the 3040 floppy disk unit, 
costing $2305, provides 343k of 


user storage. Only one unit can be con- 
nected, so it is good news that a new 
dual drive (the 8050 offering 950k) is 
now available at $3100. A 3040 
disk unit was loaned for the review and 


32k (31k user) RAM 

Full ASCII, numeric pad, full cursor controls 

25 lines x 80 characters, green, memory mapped 
Coming soon — twin 514”’, 950k 


Cassette, memory expansion, parallel 


any comments will relate to this model. 

The innards of the 8032 appear little 
different to those of its more recent pre- 
decessors, though the layout of the 
main board has been turned through 90 
degrees so that the RAM chips now run 
alongside the heatsink. A larger Basic 
and operating system mean that only 
two sockets are left for ROM/PROM 
expansion — the addresses from 
BOOOH to BFFFH have already been 
taken, Given that the 8000 series is 
meant for serious users, it’s not surpris- 
ing that Commodore has failed to publi- 
cise the built-in soundbox. Come to 
think of it they might have trouble with 
the Trades Description Act if they did. 
Its only built-in function is a ‘bell’ that 
chirps five characters before the end of 
each line with a sound reminiscent of 
chalk on a shiny blackboard. The bell 
effect is achieved by playing a jolly 
jingle, the speed of which can be varied 
from 0 to 2% seconds by POKEing 231 
with a value from 0 to 255 — Commo- 
dore uses 16. Prospective buyers are 
strongly recommended to try ‘POKE 
231,0’ when the salesman’s back is 
turned. 

Connections to the outside world 
are exactly the same as on the PET: 
an IEEE-488 interface, a parallel user 
port, a cassette interface and a memory 
expansion port. The most useful of 
these is the IEEE-488 edge connector 
to which Commodore printers and disks 
may be attached as well as the more 
usual ‘scientific and laboratory equip- 
ment. Other makes of peripheral may 
require a special interface between them 
and the 8032. 


Software 


The 8032 comes with Basic 4.0 in ROM. 
Existing Pk’'l' owners will be pleased to 
learn that the garbage collection pro- 
blem is responding to treatment, though 
it has unpleasant side effects — more 
about that later. The other major 
change is that 15 disk commands have 
been added, representing a vast improve- 
ment on the previous disk handling 
procedures. 

One of the 8000 series brochures 
refers to 24k of ROM. The review 
machine was presumably still growing, 
because we could find only 18k, of 
which 1k was unused. If Commodore 
expands its Basic it should consider 
adding commands such as LINE INPUT, 
INSTRING and MERGE, which are 
very noticeable by their absence. 

An interesting feature of the CBM 
range is that only the most rudimentary 
disk handling is carried out by the main 
processor. Most of the work is carried 
out by another 6502 housed in the 
disk unit, and therefore many functions 
take up very little of the 8032’s proces- 
sor time. The disk unit tested was fitted 
with DOS 2.1 ROMs which are free 
from most of the bugs which plagued 


a larger one results in the second pro- 
gram being corrupted and this could 
prove a slight problem for those writing 
large systems. Although CBM’s relative 
(ie random) file handling is somewhat 


esoteric, after a few hours we felt quite 


at home with the commands. 

Data storage efficiency is somewhat 
erratic, ranging from the sublime, in 
which records are allowed to cross | 
physical sector boundaries, to the ridi- 
culous, where numbers stored on disk 
take up one byte per digit plus one for 
the decimal point, if any. (In RAM, 
integers are stored in two bytes while 
five are used for floating-point numbers. 
Unfortunately, there is no easy way of 
writing data to disk in this form.) There 
are two basic methods of inputting data 
from a disk record: GET+ which fetches 
one character and INPUT# which reads 
until it reaches a carriage return — more 
than 80 characters in a field will give a 
‘STRING TOO LONG’ 

The good news for machine code 
freaks is that the ‘TIM’ monitor is un- 
changed; the bad news is that the 
second cassette buffer is no longer 
freely available. It appears that 40 bytes 
at the bottom are used by the disk 
commands, and 20 bytes just below 
the start of Basic are used for tabs and 
other, unidentified, purposes. Up to 80 
horizontal tabs may be set by pressing 
shift-tab, but the same key combination 
is also used to clear them,so you must be 
careful. Unfortunately tabs do not 
affect a printer and pressing the tab 
key when past the last tab stop takes 
you to the end of that line, not to the 
first tab position on the next. 

The most exciting new function must 
be the auto repeat on the cursor move- 
ment, INS/DEL and SPACE keys. All 
other keys will repeat when pressed in 
conjunction with the REPEAT key. 
Other screen handling functions allow 
you to insert or delete a line at the cur- 
rent cursor position, erase the current 
line up to or from the cursor and even 
scroll the screen up or down irrespec- 
tive of the cursor position. Text editing 
is an obvious application for these new 
features, but no doubt programmers up 
and down the country will be frantically 
searching for others. 

The facility that sets the 8032 apart 
from many other micros is its ability 
to restrict scrolling and all other screen 
functions to a rectangular ‘window’, the 
size and position of which is set by the 
user. Four locations in page zero are 
used to define it, and it’s probably 
simpler to POKE these locations rather 
than move the cursor to the corners of 
the window and print the appropriate 
control characters. The window can be 
dismantled by pressing the HOME key 
twice in succession — something the 
programmer will have to trap. For some 
reason (a bug?) tabs included in the 
Basic statements are calculated not 
from the left margin of the window, 
but from the left of the full screen. 

Even more mysterious is_ the 
‘STRING TOO LONG’ error which 
appears only when the left margin of 
the window is set greater than 10, and 
the RETURN key is hit immediately 
after the CLEAR key. 

The only criticism of the screen func- 
tions is that they’re not readily available 
from the keyboard — they’re generated 
by printing an appropriate reverse field 
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We Proudly Announce 


The arrival in Australia of the new COMMODORE CBMt™ 8000 SERIES BUSINESS COMPUTER and 
PERIPHERALS. 


Yes it’s here at last. First there was the PETt™™, then the CBMt™ 3000 Series and NOW the advanced 
CBMt™ 8000 Series — all of which have proved extremely successful Overseas. 


CBM™ 8000 SERIES BUSINESS COMPUTER — This new release offers a wide screen display to give 
you 25 80 character lines of information. Text editing and report formatting are faster and easier. The 
CBMt™ 8000 also provides a resident Operating System with expanded function capabilities. BASIC 
can be used in both interactive and program modes with expanded commands and functions for 
arithmetic, editing and disk file management. An ideal Computer for any business. 


CBM*™ 8050 DUAL FLOPPY DISK UNIT — An enhanced version of the intelligent CBMt™ 3040 
Disk Drive which retains all the unique features of its predecessor. It provides more powerful software 
Capabilities as well as nearly ONE MEGABYTE of on-line storage capacity. The CBMt™ 8050 Disk Drive 
supplies relative record files and automatic diskette initialization, can copy all files from one diskette 
to another without copying unused space, has improved error recovery and the ability to append to 
sequential files. 


Many more superior features have been incorporated into the COMMODORE CBMt™ g00o0 SERIES — 
too numerous to mention here. 


Whatever your computing requirements, we now have the system to fulfil your needs. Come and talk 
to us today. 


B.S. MICROCOMP, 
4th Floor, 

561 Bourke Street, 
MELBOURNE, 3000 


Tel: 614 1433. 
MICROCOMPUTER SYSTEMS DESIGNERS 614 1551. 


Attention computer users 


Introducing the new 700 series Acoustic Modems 


Electro Medical Engineering Pty Ltd proudly announce the release of their exciting new 700 Series of acoustic couplers. 
These low cost couplers are modular in design, simple to operate and offer unsurpassed performance even when both ends of the 
connection are acoustically coupled. 


700 Series Originate 
Answer Acoustic Coupler 


Operates at up to 300BPS Full or Half Duplex 

Powered from the terminal or from a 9V plug pack 

Suits all computers or terminals with RS232 compatability 
Available with switch selectable answer/originate facility 
1200BPS Half Duplex models also available 

Communicate with others to exchange messages, programs etc. 
Set up your own data base service. 


The 700 Series can be ordered with an originate/answer facility that has been designed to surpass the requirements of telephone 
authorities around the world. Don’t send overseas for acoustic couplers. They won't give reliable performance and you'll be 
disappointed. Sendata acoustic couplers will outperform all others and they are available here in Australia. 


Electromeds eight years experience in the design and manufacture of 
acoustic couplers ensures premium performance. 


For further information contact your local representative:- 

VIC. A.D.E. (03) 543 2077. The Logic Shop (03) 51 1950 NSW. A.D.E. (02) 848 8533. The Logic Shop (02) 699 4910 
QLD. A.D.E. (07) 350 261 1: Management Technology (002) 34 4522 ACT. A.D.E. (060) 58 1811. Applied Data Control (08) 79 9211 
WA W.J. Moncrieff (09) 325 5722. 


eLeCyeOsNeD ELECTRO-MEDICAL ENGINEERING P/L 


69 SUTHERLAND ROAD, ARMADALE, VICTORIA, 3143. AUSTRALIA. TELEPHONE: (03) 509 5844. TELEX: AA36384 


character within quotes. However, 
because there is no key on the keyboard 
that will generate these characters direc- 
tly, you must press the escape key 
(taking you out of the mode in which 
control characters are normally dis- 
played), then REVERSE, then the 
appropriate letter — which may be shif- 
ted. No doubt it will seem very natural 
after a few years, but it would be so 
much easier if Commodore had provid- 
ed a control key. 

Returning now to the subject of 
garbage collection — one characteristic 
of Microsoft Basic is its dynamic 
storage of strings. Each time a string 
varaible is redefined it’s rewritten else- 
where in memory, the previous repre- 
sentation becoming redundant. When 
the memory available for strings is 
exhausted, program execution halts 
while a ‘garbage collection’ routine 
disposes of the redundant strings and 
gathers together those that are still 
valid. At worst garbage collection now 
takes less than a second, against 20 
minutes (in’ an extreme case) with 
earlier PET Basics. A slight disadvantage 
is that each string variable now takes up 
two additional bytes which are used for 
a vector pointing from the string storage 
area to the variable table. Each element 
in a string array now uses five bytes in 
addition to the length of the string, and 
for string variables the overhead is nine 
bytes. Another disadvantage is that 
creating a new non-array variable now 
takes up to half a second because the 
whole of the array table must be moved 
up — the secret is to mention each 
variable before setting up the arrays. 
String operations seem to be slightly 
faster overall by about 10%. However 
Benchmark timings, which don’t test 
string handling, give identical timings 
to those for the new ROM PET. 


Potentialuse 


The CBM 8032 is a convenient compu- 
ter, easily transportable and sturdy, the 
only essential add-on being the cassette 
deck or the disk drive. The Basic inclu- 
des all the common mathematical func- 
tions and, while not as comprehensive 
as most disk Basics it is faster than 
average. The 80-column_ screen is 
ideal for business use and, though the 
8032 may be more difficult to program 
than many machines, this will not affect 
the vast majority of business users as 
there are sure to be plenty of packages 
available. 

Whether this new model will be 
bought for use in schools, colleges 
and the home is more questionable. 
The screen handling functions are 
impressive, but hard to use, and most 
of the graphics characters are inacces- 
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sible from the keyboard. The recom- 
mended price is $600 more than that of 
the 32k PET and more than twice that 
of an 8k machine with a built-in 
cassette. Commodore has aimed the 
8000 series at the business market and 
it looks to have a good chance of 
achieving its objective. Because the 
8032 is this year’s model, a particular 
sector of the personal market will rush 
to buy but, at present prices, the exis- 
ting range should have plenty of mile- 
age left in it yet. 


Compatibility 

If you are thinking of upgrading from 
your existing PET, it won’t be too 
difficult to modify existing software. 
Most of page zero is virtually unchan- 
ged and, while routines in ROM have 
been shuffled around, the majority per- 
form exactly the same functions. Games 
programmers should note that the 
values stored in locations 151 and 166 
have changed — they are no longer 
keyboard values, but garbled ASCII. 

The ‘window’ facility makes it easy 
to simulate a 40-column screen, 
although programs that poke the screen 
will need changes as it now occupies 
RAM addresses 32768 to 34767. 

Machine code programs that call 
Basic routines or use the second cassette 
buffer will need rewriting but most 
others will run without modification. 
The ‘merge’ technique can still be used 
to load subroutines or utility programs, 
although it founders if a line which lists 
more than 80 characters (including line 
number) is included. 

To summarise, conversion of new 
ROM programs for the 8032 will be 
fairly easy, in many cases easier than 
converting between old and new ROM 
PETs. 


Documentation 


Two manuals were supplied with the 
review machine — a Users’ Guide and 
a preliminary Basic/DOS manual. The 
users’ guide is a good introduction to 
the mysteries of computer operation; as 
well as covering the physical controls, 
it describes all the command functions 
necessary for successful machine opera- 
tion. 

The preliminary manual was exactly 
that. Essentially written for Commo- 
dore dealers, it assumes a fair degree of 
prior knowledge. We hope that the 
version supplied to users of the 8032 
is more comprehensive, though in this 
respect Commodore’s track record is 
not enviable. Even this dealer’s manual 
leaves out such useful information as 
the fact that auto-repeat can be disabled 
and that the length of the keyboard 


buffer can be altered. A good start, but 
serious programmers will need more, 
much more. 


Conclusions 


Commodore set out to widen its influ- 
ence on the business market and 
without doubt it will succeed with the 
model 8032 which looks, feels and be- 
haves like a business computer. 
Programmers used to the PET will find | 
the 8032 an irritating machine to work 
with but no doubt they’ll learn to love 
it. Let’s face it — they’ll have to. 

The gaps in the memory map give 
hints of greater things to come — we 
hope it’s not too long before Commo- 
dore extends the system software to 
make up for the odd weaknesses in the 
present version. 

Finally, whether or not you’re a 
businessman, if you require a display 
of more than 40 columns then you must 
put the 8032 on your shortlist of pos- 
sible machines. 


Memory map 


FFF Basic + 0S 

BOO0O : 
ROM expansion 

9000 

8800 Unused 

8000 Screen RAM 


User RAM 


0400 


0000 Basic RAM 


Benchtest timings (in seconds) 


BM1 1% 

BM2 10.0 

BM3 18.4 

BM4 20.3 

BM5 21.9 

BM6 32.4 

BM7 54.0 

BM8 11.9 
Ataglance 
FIRST IMPRESSIONS 
Looks cadet 
Setting up Sinha er 
Ease of use E siete: 
HIGH LEVEL LANGUAGES 
Basic KK 
Pascal : sie 
PACKAGES Being planned 
PERFORMANCE (0 OS 
Processor RAE AK 
Cassette sao 
Disk FICE 
ER PANGHIN ee 7 a 
Memory * 
Cassettes sala iia 
Disk * 
Bus kK 
COMPATABILIGY «ee 
Hardware * 
Software iia 
DOCUMENTATION EK 


VALUE FOR MONEY 


KEKE excellent 
*EEK Vv. good 


KKK good 
Se fair 
* poor 
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NEW FROM COMMODORE 


CBM 8032 
18K ROM, 32K RAM, 80 
character x 25 line screen, 
extra commands and 
scrolling windows are just a 
few of the new features. 


CBM 8050 
1 Megabyte dual 5%” 
intelligent disk drive. 


CBM 8024 
132 Column, 160 ops, 
intelligent dot matrix bi- 


PET 2001 

14K ROM, 8K RAM (RAM 
expandable to 40K) PET 
now comes with the same 
logic board as our profess- 
ional 3000 series, including 
NEW ROM to allow use of 
disk drives, printers etc. 
without need for = any 
‘expansion’ kits. 


directional printer. 


Space Shuttle 
Personality Test 
Diagnostic 


Micro Pools Pack $61.00 


Aircraft Lander 

6502 Assembler Tutorial. . . $77.00 
Talking Calculator $31.00 
Course Handler $260.00 


WRITE FOR OUR SOFTWARE & ACCESSORIES LISTS FOR YOUR PET: PRICES INCLUDE DELIVERY 


50 PARK STREET, ABBOTSFORD, VIC. 3067 


INDEPENDENT IMPORTERS/ 
MANUFACTURER 


OHIO SCIENTIFIC COMPUTERS 
HARDWARE 


[ 1. MEMORY EXPANSION BOARD, 8K. 

The Double sided Plated through the Board 

i has 8K of wired sockets with driver and 

buffer 1.C.’s and R.F. filters. Add 2114's 

as you require RAM KIT........ $120.00 

; Fully assembled and tested, extra. . . $15.00 

i 2. New EPROM — Single key Basic and 

(10 lines) wording cursor control... $54.95 

| 3. R.F. Modular, 5 to 9 Volt, all channels$19.95 

4. SUPERBOARD I! Cover/VDU 

dl RR eee ee Se a ee $18.95 

5. SUPERBOARD II COMPUTER 

i BIC ROM, 46 AM oe a $389 
6. CHALLENGE C1P COMPUTER 

: SK ROM 4G RAM. oS ee SS $489 
7. CHALLENGER C4P COMPUTER 

f fSounG NTS Color oo ees $946.20 


Available soon — P.A.L. conversion. . $80.00 


FROM ist SEPTEMBER ASK FOR NEW 
PRICE LIST. 


NEW PROGRAMMES for OHIO — 
SOFTWARE 


More new lines of software available — enquire. 


UTILITIES: 

U.16. Filename, for cassettes ...... $8.95 
aoe he ge el $11.95 
W518;Packer — (K saver)... 5 3. S42. $14.95 
Ge Lanse Cee 6 yee $11.95 
U.20. Mini Assembler. .......... $9.95 
INSTRUCTIONS: 

1.11. Disassembled ROM, with 

COMNMGQNES as ka eee eS $12.95 
1.42. 32x64 Character Display. .... $12.95 
1315, Sound PortSiy/cCiP... 23 SS $6.95 
LIG.GsPaceersion » xX? ss oe ees $2.95 
17 Saving Data-On Tape .-.. 2. eS $6.95 
18; Ci? Trane. Comrot ss ok ee $6.95 
1.20. CIP/Base 2 Printer ......... $6.95 
1.21. Morse Code Converter & Tape . $16.95 
1.22. 32x64 Character Supplement to 

1.12. 100% hardware Method ...... $4.95 


welcome here 


PH. (03) 41 5708 


‘5 bankcard 


welcome here 


GAMES: 

G.28. Death Ship, 2 tapes ....... $18.95 
(3.29 SIAtIOK. eg oe a es $9.95 
GS. 30 Alt Sed Battie. 2 eee ee SS: $9.95 
Gist CannOnegrs: 2 ee, $9.95 
GiS3) Gang Pr a ee $9.95 
G:33. AVvannene.. 22s Se ee $9.95 


BOOKS/MAGAZINES/CATALOGUE 
T.1. The First Book of OSI. 2... ss. $16.95 


T.2. Aardvark Journal (6 issue) . . . . $10.95 
T.3. Basic Handbook, David Lien. . . $15.95 
K.2. The First 100 items of Software 
(Catalogue) ooo eos $3.50 plus $1.00 P&P 
also 

NOW AVAILABLE blank DIGITAL tapes 
C10 ees $1.85 less for lots of 10 or 100. 
Postage: 

1 or 2 $1.00 3-75 $5.50 
6 — 9 $2.00 10 or more $2.50 


All prices are subject to change without notice. 


All prices INCLUDE Sales Tax. 


MAIL ORDER: Bankcard or Cheque 


LOOKY VIDEO, 
P.O. Box 347, Richmond, 3121, Victoria. 


418 Bridge Rd, Richmond. Tel.(03) 429 5674 


g 


a software trom Micro- 
Educational 


Try micro-Educational. We're very selective about what we sell. We like the repeat business. 
Our catalogue represents the ‘top 5%’ of US and Australian software. Here is a sample: 


Classroom computer package # 1. A complete curriculum authorising system on 2 disks. Spectacular 
animated graphics, sound and tutorials. 16 page manual. 48K disk. $55.00 

Viilliken maths strands. A maths skills curriculum from Milliken Publishing. 12 disks. 650 levels. 1st to 
6th grade. 16 colour graphics. Extensively researched and professionally presented. 32K disk. $325.00 
CONFLICT. Roger Keating's classic intelligent wargame. Real time action with the challenge of chess. Spectacular graphics. 


Looking for software that works? 


32K disk or cassette. $25. 


Interested? Here’s the coupon. (P.S. If you’re quick we might even tell you where to buy cheap disks.) 


Post now to: 


MICRO-EDUCATIONAL, 17 Park Road, Garden Suburb, N.S.W. 2288 Australia 
SPECIALISTS IN CAI, EDUCATION AND ADMINISTRATION SOFTWARE 


— eee eee eee 


— ees sees ossesss ose 3 «ee =e cee ogee aus eecees 


_MICROCHESS 


Our resident.micro chess expert Kevin O'Connell reports on an interesting chess contest with a 
difference — it’s one that’s being fought out in the law courts. 


WHO’S KING? 


The strongest chess playing program 
currently on the market is that produ- 
ced by the husband and wife team of 
Dan and Kathe Spracklen. The program 
is ‘Sargon 2.5’ or, alternatively, ‘Boris 


2.5’; they’re identical except that 
Sargon is manufactured by Applied 
Concepts Inc. of Texas and marketed 


by Chafitz Inc of Maryland, while 
Boris is both manufactured and marke- 
ted by Applied Concepts. A little disa- 
eement fetaeen the two companies 
as given rise to the two names and at 
least one lawsuit that’s reputed to 
involve around 12 megabucks. 

Applied Concepts, who have register- 
ed ‘Boris’ as their trademark, use the 
advertising slogan ‘Boris is King’, while 
‘Sargon’, for those of you who have for- 
gotten more Assyrian and Babylonian 
than you ever learned, means ‘Declared 
King’. The direct line of descent, inci- 
dentally, is: Sargon I (ca 3000 BC), 
Sargon II (722-705 BC) and Sargon 2.5 
(1979 — ‘ One more juicy palace 
intrigue before looking at the program: 
the Spracklens were made a rather 
tempting offer by Fidelity Electronics 
(manufacturers of the Chess Challenger 
range) to commit infanticide and join 
the forces of the vociferous young 
pretender to the throne. 

Boris 2.5/Sargon 2.5 usually comes 
in the form of a module for the Applied 
Concepts/Chafitz Modular Game Sys- 
tem. Before I g0 any further along this 
treacherous path I propose to adopt the 
following bate nkig Sargon for the 
program and Applied Concepts for the 
manufacturer/marketer. 

The concept of a modular system is 
basically a good one. The idea is that 
when the program is improved, you 
can simply buy a new module rather 
than a whole new machine. However, 
it’s somewhat doubtful whether an 
significant increase in playing streng 
can be effected with 8k of ROM and 1k 
of RAM. If you increase the amount of 
RAM you can certainly achieve more. 
The trouble with that, though, is that 
you may be left in the somewhat 
unhappy position of keeping the 8k 
ROM module and buying a new system 
to plug it into! Nevertheless Mr. le 
Knight has the novel idea of an 8 
ane to play the opening, then 
another to handle the middlegame and, 
finally, almost 8k of look-up tables to 
play a formidable endgame. 


Sargon is one of the very few 
machines to have established a signifi- 
cant track record in competitions. Way 
‘back in March 1978 an early version 
won the first ever microcomputer chess 
tournament in San Jose, California, 
with a clean score, finishing ahead 
of the Commodore Chessmate, Boris 
and Chess Challenger — all of whom 
tied for second place. In the 1978 North 


American Computer Championship 
Sargon II finished third behind two 
monsters: Belle and Chess 4.7. Last 
year the upgraded version, Sargon 3, 
won the Personal Computer World tour- 
nament in England with a clean score and 
placed 7th equal in the North American 
Computer Championship. That same 
year it also played in a tournament 
that was basically for humans in the 
Paul Masson vineyards in California. 
The program, unaffected by the vinous 
surroundings, made a plus score and 
achieved an official rating of 1641 
(playing on its level 4). 

here is a worldwide rating system 
for chess players: Here are a few figures 
to help put Sargon in perspective. 
The reigning world championships are: 
Anatoly Karpov (human) 2725, Maya 
Chiburdanidze (human, female) 2400, 
Yasser Seirawan (human, junior) 2510, 
Chess 4.6 (Computer) 2100. A rating 
of 2200 indicates master level. Sargon 
currently rates about the same as a 
moderately good club player. 

Sargon has seven levels of play, five 
of which have a reasonable average res- 
pate time: level 0 (instant response), 
evel 1 (10 seconds), level 2 (20 sec- 
onds), level 3 (45 seconds), level 4 
(2 minutes). In play it can seem to res- 
pond even more quickly because the 
program, having played its move con- 
tinues to analyse a tree based on what it 
considers to be the most likely reply 
by the opponent. 

Bebe s playing strength vis-a-vis 
the other good chess machines on the 
market can be judged from its 10—7 
victory over Chess Champion System III 
which in tum defeated the Voice 
Challenger by 10—7. If you are one of 
the very few thousand serious chess 
players in this country, playing reg- 
ularly in club and tournament com- 
petition, then at the moment Sargon 
may be the only program to offer you 
stiff enough opposition. 

The basic operation of Sargon is 
ony enough in its game playing mode 
and setting up a position is also quite 
straightforward. ere is a ‘restore’ 
key which enables you to take back u 
to six ply (three moves for each stab), 
two ply at a time, but you can never 
restore back to the original position. 
Thus, if you are anxious to play a parti- 
cular opening, you have to run ou 
the laborious process of switching the 
machine off and on, each time waiting 
while ‘Sargon awaits your move’ scrolls 
across the display and hoping all the 
while to achieve the opening of your 
choice. 

There is one ung about Sargon 2.5 
which I hate — the 60-odd (or 60 odd) 
messages which appear on the display 
from time to time. They range from the 
sublime (‘woops’) to the ridiculous 
(‘are there ladies present?’). Apparently 


customers are about equally divided in 
liking or ee them. However, it 
seems to me to be simply a waste. of 
about 1k of ROM and an unforgivable 
mistake on the designer’s part that you 
cannot exclude them, even if you want 
to. 

As an alternative to the Sargon 2.5, 
you can get a slightly weaker version of 
the program, for about $19, in the 
form of Sargon, A Computer Chess 
Program by Dan and Kathe Spracklen, 
published by Hayden W saar epee dis- 
tributor — Butterworth). Of course, 
for this version you will need a few 
other things: some time, a steady typin 
speed and a system that uses 780 
assembler, (minimum 8k RAM). Pre- 
ferably your Reset button will be 
safely mounted at the back of your 
system, if not then allow lots of time 
or keying in! 

There is also a more expensive ready- 
made version, with an ‘auto response 
board’. If money means nothing to you, 
then take a look at it; the craftsmanship 
of the inlaid wooden board is superb. 
This version has another great asset: 
since it has no display (moves are indi- 
cated by LEDs inset into the 64 squares) 
the comments have been excluded and 
replaced, I am told, by extra openings. 


First Computer 
World Chess 
champion 


No, it has not happened yet, but the 
Fredkin Foundation of Cambridge 
Massachusetts, recently offered a 
$100,000 prize for the first computer 
program to win the world chess cham- 
pionship. 

While programmers continue to strive 
for world-class chess skill in their pro- 
grams, the Fredkin Foundation is offer- 
ing a series of incentive prizes for 
computer-against human competition. 
Two human players of a specified skill 
level will be selected each year to play 
the two top programs. Each will pie a 
two-game match, winner take all. The 
first competition will take place this 
November at Carnegie-Mellon Univer- 
sity; the prizes will be $1500 and 
$1000. In each succeeding year, 
stronger humans will be selected and the 
prizes will be increased. 

When asked what players should do, 
in general, to improve their play, the 
world champion, Anatoly Karpov, 
replied, ee study endgames”’. 
That is good advice for chess pro- 
grammers too, but my advice to Karpov 
is — computers, study computers! 
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BASIC 


The problem with Basic is that there are so many mutually 
incompatible versions around that transferring a program from one 
machine to another can often be quite difficult. Mike Parr 
suggests a way of presenting programs so that they can be easily 
implemented by users of any machine. 


Welcome to the world of ‘Microsoft’ 
Basic! On flicking through the pages 
of APC you’ve probably seen many 
systems which claim to run a version of 
Microsoft Basic — e.g. Tandy Level II, 
PET, CP—4P, and Sorcerer. You could 
be forgiven for thinking that programs 
are easily transferred between. these 
machines. The fact is though that a 
considerable amount of rewriting may 
be required. For example: 


10 IF A=B THEN X=INSTR(LS$,“A”) 
ELSE GOTO 50 


will happily run on a Tandy but not, for 
example, on a PET. The latter machine 
cannot handle either the ELSE or the 
INSTR functions. 

Bearing in mind that an APC program 
might be typed in and edited by people 
as diverse as typists, businessmen or 
teachers then the problem of compati- 
bility is a major one. There have been 
various approaches aimed at facilitating 
program ‘portability’, including the use 
of a ‘universal’ assembler-type language, 
which is easy to adapt for any machine, 
and even rigorous tet language 
definition, such as Algol 68. It would 
be nice to say that Pascal allows 
machine-independent software but, even 
here, it seems that dialects are going to 
differ. Already we see Transam and 
USCD compilers being based on dif- 
ferent standards. 

However, all is not lost — the diffe- 
rent versions of Microsoft Basic are 
sufficiently similar to enable you, with 
a bit of care, to write programs that run 
on any system with little or no 
modification. 


20 APC 


There are four main areas where 
portability problems occur — state- 
ments, data pes, functions and 
input/output. I shall now examine each 
of these in turn. 


Statements 


The following statements occur in 
almost all Microsoft implementations: 
GOTO, IF .. .THEN, END, STOP, LET 
(or just plain =), FOR... .TO... STEP, 
NEXT, DEF FN (numeric only), DIM, 
REM, GOSUB, RETURN, PRINT, 
INPUT, READ, DATA, RESTORE, 
CLEAR, ON. . .GOTO, ON. . . GOSUB 
and, finally, a colon may be used to 
separate statements. 

It’s clear that you can achieve maxi- 
mum propa ortability by restricting 
you published programs to the above 

icrosoft subset. It will, of course, 
mean that some of your routines may 
not be as elegant as you might like but 
then again it does ensure that your 
efforts reach as wide an audience as 
possible. 

Before moving on to data types I 
shall illustrate a few of the more com- 
mon Basic functions which I have had 
to leave out of the subset: 

10 IF A=B THEN PRINT C ELSE STOP 
20 IF C=D, PRINT -E 

LINEINPUT, which reads a complete 
line of text, including spaces, commas 
and quotes into a single string variable. 
Believe it or not, this too is absent from 
many systems. 

File OPEN and CLOSE is missing 
as well, because some systems don’t 
have data files, and PEEK, POKE and 


USR are definitely out of the question 
as they are the very essence of machine 
dependency. Fin 
on most machines but not identical, so 
it must also be banned. 


y, CLEAR is similar | 


Apart from the statements them- | 


selves there’s the question of line 
lengths. Tandy for example is 64 char- 
acters, while Superboard is 71 (yes, 
71!) and PET is 80. 

The moral is clear .. . when it comes 
to statements keep the lines short and 
work as far as possible within the 
subset. 


Datatypes 


The second aspect of portability 
concerns data types. Microsoft Basic 
includes floating point numbers, strings 
of up to 255 characters, arrays of either 
type with no limit on the number of 
elements or dimensions and where only 
the first two letters of a variable name 
are significant. 


On some systems, other variable | 
types are allowed. An integer, for exam- | 
ple, is sometimes defined by following | 
its) name with a % character thus: 


20 I%=I%—-1 

Tandy has a more powerful system, 
including a set of statements like 
DEFINT I-N, which automatically 


causes all variables starting with the let- | 


ters I to N to be treated as integers. In 
many programs, leaving out any special 


integer use has no serious effect (unless | 


memory happens to be very tight). 
Finally, I should mention accuracy. 
Most hobbyist programs don’t rely on 
high numerical accuracy, which is just 
as well since many systems have only 6 
or 7 digits of precision. In general I 
would suggest that you stick to single 
precision floating point numbers unless 
memory size and arithmetic precision 


are particularly important to your appli- | 


cation. 


Input/Output 


The remaining (and most involved) area 


deals with data-file 1/0 and memory- | 


mapped graphics. The 
approach is to use subroutines for pri- 
mitive functions, commented in such a 
way that the average user (given reason- 
able system decinent tae jean amend 
them to fit any computer. As an exam- 
ple, consider memory-mapped graphics, 
instead of just writing: 

10 POKE 16300+Y*40+X, 65 

you could write: 

10 C=65 : GOSUB 2000 


then: 
2000 REM PLOT CHAR C AT X, Y; 
(0,0 IS TOP LEFT) 
2010 POKE 16300+Y*40+X,C 
2030 RETURN 
... with the result that the user only 
needs to alter the subroutine, not 
dozens of POKEs throughout the pro- 
gram. Ideally you would also incorpo- 
rate checks on the ranges of X and Y, 
as screen sizes vary between machines. 
Looking now at file I/O, PET and 
Tandy users may be amazed to learn 
that many systems have no provision 
for cassette data files, other than re- 
sorting to PEEK, POKE and USR 
facilities. On most disk systems how- 
ever, typical statements are: 
ASC, 
RIGHT$, STR$, VAL. 
The main omission here is the useful 


HR$, LEFT$, LEN, MID$,_ 


suggested | 


INSTR ob searching function, which 
is missing from many systems. For 
complete compatibility, one can use a 
subroutine which performs a similar 
function (albeit slower) but, if you must 
use it, avoid the nested form: 
10 A$=LEFT$(LS$,INSTR(L$, ‘“‘A’’)) 
as the PET user may be replacing 
INSTR by GOSUB, and would prefer: 
10 P=INSTR(L$, “‘A’’) 

20 A$=LEFTS$(L$, P) 

this being much easier to edit. 

Finally, most systems include the 
FRE function, used with either a nu- 
meric or string argument. This is fine, 
but bear in mind that, as with CLEAR, 
certain assumptions about free space 
may be machine-dependent (for exam- 
ple, one might use FRE to determine 
the maximum subscript for a numeric 
array — however, don’t assume that all 
systems use the same number of bytes 
to store each array element). 


Standard Functions 


All Microsoft systems have these num- 
eric functions: 
ABS, ATN, COS, EXP, INT, LOG, 
RND, SGN, SIN, SQR, TAN, TAB. 
ee also have the pce functions 
(actually operators) of AND, OR and 
NOT which treat their operands as 16- 
bit two’s complement su ats The 16- 
bit number, consisting of all ones, is 
regarded as logical UE, (its value 
es es ; 
The only major difference between 
the built-in functions concerns RND. 
Most machines will produce a value 
between O and 1 whereas Tandy, for 
example, will give a value between 1 and 
n. To make such a program more por- 
table, you should only assume the pre- 
sence of random numbers from 0 to 1, 


and modify the result using a scale | 


factor and the INT function. 

Character functions include: 
OPEN, CLOSE, PRINT 1,INPUT 1, 
LINEINPUT 1 
... together with the EOF(N) function, 
which returns a ‘true’ value if there is no 
more information in file number N. As 
an example, one could list a file on the 
VDU by: 
10 REM OPEN FILE CALLED HIM 
FOR INPUT AS UNIT 1 
20 OPEN ‘‘JIM’’, I, 1 


30 IF EOF (1 THEN CLOSE 1: END 
40 LINEINPUT 1, L$:PRINT LS: 
GOTO 30 


In fact, very few cassette systems 
could handle this (reasonable) program. 
PET and Tandy machines, for example, 
have no LINEINPUT and the Sorcerer 
can’t even read text from tape, as data 
is only allowed to be in the form of 
numeric arrays. 

A further problem exists concern- 
ing motor control. Examining cassette 
handling on ‘good’ systems such as PET 
and Tandy, one sees that the task of 
tape I/O consists of: 


Start motor 
Wait (and trans- 
mit ‘null’ chars.) 
Transmit line. Read line. 

Stop Motor. Stop motor. 


On a machine with no cassette motor 
control, problems will arise when 
trying to run this type of program: 
1. Read data from tape. 

2. Process data. 


Ignore ‘null’ charac- 
ters. 


3. Goto step 1. 

If step 2. involves lengthy calcula- 
tions, the cassette (which is still running 
may be in the middle of the next data 
line before the program is ready to read 
from it. Once again, the approach to 
take is to write all machine-dependent 
software in commented subroutines, 
which provide the primitive operations 
of reading and writing complete lines of 
text. Output is straightforward, except 
for the proviso that, if no motor control 
exists, sufficient ‘null’ characters must 
be used to enable the program that will 
eventually use the data to “keep up”: 
4000 REM. L$ TO FILE 
4010 PRINT 1, L$ 
4020 RETURN 

The Superboard user, for example, 
may ee this by a routine to trans- 
mit ‘null’ characters for a second or two, 
then to transmit L$ character by charac- 


er. 
The file input routine is the equiva- 
lent of: 
5000 REM. READ LINE TO L$ 
5010 LINEINPUT 1,L$ 
5020 RETURN 


. . . where the Tandy user may replace 
5010 by a ve using INSTR$ to build 
up L$, and Sorcerer users might use 
CLOAD, converting the input num- 
eric array to a character string in L$. 
Obviously, the input and output rou- 
tines should be compatible in the 
sense that strings transmitted to and 
tread back from file should appear 
identical. 

Additionally, one requires an end-of- 
file test, and an easy machine-dependent 
solution is to denote the end with a 
special peculiar line such as “/+/+’’. If 

is is adopted, the EOF () function is 
not required, and the ‘higher-level’ 
input routine becomes: 

6000 REM LINE TO L$. SET EF TO 
— 1 ON EOF 

6010 EF=0: GOSUB 5000 

6020 IF L$=“/+/+” THEN EF= —1 
6030 RETURN 

To complete the I/O routines, we 
require open and close facilities for 
our files: 

7000 REM. OPEN OUTPUT FILE 
7010 PRINT“PRESS RECORD AND 
PLAY, THEN ENTER ANY CHARAC- 
TER”: INPUT L$ 

7020 RETURN 

8000 RETURN 

8000 REM. OPEN INPUT FILE 

8010 PRINT “PRESS PLAY, THEN 
ENS ANY CHARACTER”: INPUT 


$ 
8020 RETURN 
(if you have an ‘open’ statement, insert 
it at 7005 and 8005) 
9000 REM. CLOSE INPUT FILE 
9010 RETURN 
CLOSE may be inserted at 9005 
1000 REM. CLOSE OUTPUT FIL 
10010 L$=‘‘/+/+”: GOSUB 4000 
10020 RETURN 
(Again, if you have a CLOSE, place it 
at 10015) 
These routines assume no named files — 
though modification would be trivial 
if you have such luxuries — and one 
file device only (a cassette deck per- 
haps). In common with the ‘subset’ 
approach, only the minimum facilities 
are assumed. 


To summarise I/O, the benefits of 
this method appear when you attempt 
to transfer programs between machines 


with widely differing I/O methods. 
Finally, if you think that these routines 
preclude. numeric I/O, it’s no trouble 
to use the built-in conversion functions, 
so instead of: 

10 PRINT 1,N 

you may write: 

10 L$S=VAL$(N): GOSUB 4000 


Conclusions 


With a little forethought and a bit more 
typing, portable software is possible. It 
must be admitted that some defy port- 
ability — some flashy graphics could 
give poe and memory size may be 
significant in large programs. However, 
there’s no reason why the remainder 
should not see much wider use once a 
Microsoft subset has been followed. 


Example 


To illustrate what I mean here’s a 
useful ee that conforms as near as 
ossible to the ‘rules’ that I’ve proposed. 
he program is an interactive data-file 
editor for any single-cassette system, 
illustrating the use of a subset, and 
the file I/O routines. The data lines are 
read into a large text array T$(), and 


may then be edited by the following 


commands, typed in response to “‘C?’’. 
Back — by a specified number of lines. 
Forwards — by a specified number of 
lines. 
List — as Forwards, but display lines. 
Delete — delete current line, and move 
to next one. 
Insert — insert a new line after the 
current one. 
Replace — replace the current line by a 
new line. 
SAVE — save the edited text on cassette. 
Search — search for a line containing a 
specified string. 

op — move back to ‘top’ of file. 

(Only the initial, capital letters of the 
command should be used.) The com- 
mands relate to the current line, usually 
the last line displayed. e.g. to move for- 
ward 3 lines: 

F is typed in response to C? 
FOR? is printed by the program. 
3 is entered by user. 

To actually use the program, load it 
from its own cassette, then place the 
data tape in the recorder, ensuring that 
it is rewound. Type “Y”’ in response to 
the ‘existing file’ question, aie pelignn 
the edits. Before typing SAVE, either 
rewind the data tape, or load a fresh 
one (thus giving you a back-up copy). 
To create a new file, type “N” instead 
OF“ ¥: 

The program occupies around 2200 
bytes thus leaving, in an 8k system, 
some 6000 bytes for text (about 200 
lines of 30 characters). On your sys- 
tem, alter line 20 to clear your maxi- 
mum string space, estimate your average 
line length, and dimension T$() to the 
maximum possible number of lines. 


If your data doesn’t have commas or 
leading spaces, INPUT 1 can be used in 
place of LINEINPUT 1. For those with 
no cassette motor control, only a sas 
short delay is needed in routine 8000, 
as the lines are rapidly read and stored > 
in T$(). In fact, the cassette control on 
the Tandy, involving a delay of several 
seconds, is a disadvantage in this type 


of input. GOTO page 56 for Listing 
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PERSONAL OPINION 


R.S.V. Pascoe is a lecturer in 
Computer Science at the Royal 
Melbourne Institute of Tech- 
nology, where he lectures on 
Compiler Design & Programming 
Methodology. He is also an 
industrial consultant on _ pro- 
gramming languages and an 
active programmer. 


Many if not most, of the readers 
of APC are likely to be fairly 
. good programmers in one lang- 
uage — Basic. Well that’s un- 
fortunate! The era of the new 
languages, such as Pascal, is with 
us. And, like it or not, if your 
only expertise is Basic, then you 
may as well forget computing 
and take up mushroom farming. 
The new breed of whiz kids, 
with their data structures, recur- 
sion and structured code, are 
going to walk all over you”’. 

Still reading? Good! A little 
hot under the collar? Excellent! 
What a way to start a column — 
by insulting most readers so 
that they “‘switch-off” and 
don’t read any more. Thanks 
for staying this far! 

What I would like to talk 
about here is this well known 


hot-head reaction of programmers 


to ‘new languages’ — whether 
Basic versus the ‘new’ Pascal, 
or Pascal versus the new ADA, 
or whatever. Why do we all get 
so defensive? 

To answer this, we must look 
at what motivates people to 
write computer programs. Some 
people, the professional and the 
entrepreneur hobbyist, are in 
it for money, or, at least, for 
the promise of money. Some 


by Bob Pacsoe. 


people program computers 
because they really do need 
to use them to assist in their 
business or research. 

But it seems to me that 
these motivations are really only 
peripheral to the underlying 
psychology of programming. 

In a fairly long history of work- 
ing as a programmer and with 
other programmers, I have never 
yet failed to study the way a 
programmer reacts to his 
finished product. And it’s al- 
ways the same. Some mani- 
festation of pride — some in- 
terpretation which says ‘look 
I’ve done it — I’ve thought and 
thought, I’ve battled, and I’ve 
produced a working creation 

of pure logic’. 

Many times I’ve watched 
people who have just com- 
pleted long programming pro-— 
jects — some go to the Pub and 
get drunk, some make them- 
sélves unpopular by relating 
endless details of their creation 
to everyone in sight, and some 
just smile quietly to themselves 
and go about their business. 

But they all feel the same. 

Some — the more exper- 
ienced and more mature pro- 
grammers; the sort of person I 
dearly love to have on a pro- 
gramming team — mix an ele- 
ment of remorse with their end 
of job pride. They know that all 
large programs are compromises, 
that given the job over again 
they could have done it more 
elegantly. They come out of 
their job as better human beings, 
more able and more determined 
to put a little extra thought into 
their next job. These people are 
often the ‘super programmers’ 
of the industry. They lie at the 
opposite end of the spectrum to 
the so-called ‘Gee Whiz’ prog- 
rammer. 


Well for the moment let’s 
acknowledge the existence of 
the ‘pride factor’, and see why 
people are so defensive about 
their programming style, and 
their programming language. 

It all comes back on where 
we hang our hats — that is, being 
able to explain exactly what our 
expertise is. 

A great racing car driver rides 
his car through a turn like his 
ancestors rode their horses. A 
superb skier goes down a diffi- 
cult slope with his skis ‘glued 
together’. But what of we 
humble programmers? Can we 
dare say we are experts in prob- 
lem solving? We could and we 
should — but we usually don’t. 
Instead, we try to find some- 
thing more concrete. And the 
language we use usually ends 
up as the scapegoat. We are 
experts in Basic or Fortran 
or assembler. What a lot of 
rot! We are experts in problem 
solving, and the language is 
our tool. 

Let’s say Basic is our claimed 
area of expertise. When we talk 
Basic we feel comfortable, at 
ease, secure. But when someone 
mentions Pascal we enter un- 
familiar territory, we feel in- 
secure. And we will probably 
react, naturally but unfort- 
unately, by brushing the in- 
truder aside. It is a natural 
defense mechanism which pro- 
tects our pride. All this would 
disappear if we saw languages 
in their proper prospective 
as tools. A new language should 
be no more threat to us than a 
new style of disk unit! The 
problem is far worse in industry 
of course where programming 
managers may see their ‘dom- 
ination’ of their staff as coming 
from their expertise in an old 
language. Huge computer users 


have been frozen in their 
techniques by attitudes such as 
this. The costs are enormous. 

Of course, some tools are 
better than others. I, for one, 
firmly believe that Pascal and 
its sister languages are far 
stronger and more reliable tools 
to aid us in the production of 
programs than, say, Basic. But 
Basic, by virtue of the open 
availability of compilers and 
Basic programs generally, is 
still the major choice of the 
personal computer fraternity. 
And this choice is not necess- 
arily an invalid one, although I 
believe that Pascal will event- 
ually replace Basic as it 
becomes more readily available, 
and user expertise grows. 

Incidentally, from the Com- 
puter Science Viewpoint (the 
theory of machines; the world of 
Turing Machines and Pushdown 
Automata) all languages which 
possess the rudiments of at least 
an IF statement and a GOTO 
statement are equally powerful. 
That is, a problem which is 
‘computable’ in one language 
is also ‘computable’ in any 
other. But the amount of effort 
required to produce a solution, 
as well as the reliability of that 
solution, will certainly vary with 
the language used. What is a 
“reliable” program? What is a 
“good” program? That I would 
like to consider in two months’ 
time. 

Next month I will look at 
high level languages and their 
implementation requirements. 
In particular, the new breed of 
16-bit fellows, such as Zilog’s 
Z8000, and the Motorola 68000 
seems to be designed to support 
high level languages. What’s it 
all about? and when will they be 
available to the hobbyist? — in 
next month’s issue. 
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TAPE 2 LEVEL 2 


Investment, future value regular deposits; regular withdrawals, 
initial minimum (for withdrawals); nominal interest, effective & 
earned-interest; depreciation rate, amount depreciation; salvage 
value; discount commercial paper; loan principal, regular and last 
payment, remaining balance, term-loan; mortgage amortization; 
greatest common denom. - integer prime factors: polygon area; 
triangle parts; analysis, operations two vectors; radian-degree., 
degree-radian conversion; co-ordinate, polar equation, functions 
plot; linear, curvilinear interpolation; Simpson's & trapezoidal rules, 
Gaussian quadrature integration; derivative. 

Side 2 — quadratic equation, polynominal (Newton) & half 
inteval-search roots; trig, polynominal; simultaneous equations: 
linear programming; matrix addition, subtraction; scalar multip- 
lication, inversion; permutations & combinations; Mann-Whitney U 
test; mean, variance, standard deviation; geometric mean & 
deviation; binomial, Poisson normal, Chi-square distribution: 
Chi-sq., student's T distribution test; F-distribution; linear 
correlation coefficient; linear, multiple-linear, Nth order, geometric, 
exponential regression; system reliability; future projections; Federal 
withholding taxes: tax depreciation schedule: check writer: recipe 
cost; map check; day of week; days between two dates; anglo to 
metric; alphabetize. 
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TAPE 5 LEVEL 2 


Memory test, mortgage payments, tension breaker, lineprinter- 
screen & vice-versa utilites, Federal income tax, election returns, 
business percentage, vacation planner, car pool (disk), diet planning 
2, mailing list (disk) and first aid. 

Also spelling bee, Star Trek 3, mind bender, tachistoscope, 
chase, common factor, klingon capture, spelling practice, Hamurabi, 
animals, Snoopy, cryptogram, starship, ants, Yesterday, and Pilot 
(disk). Pilot is the language of computer-aided instruction (CAI). 


TARE TEEVEG 2 


Disassembler, Pilot, roster, dropout, memory loader, memory sort, 
inventory control, graph, land surveying, mixed monthly sales 
report, shopping list, diet planning 3, loan progress chart, hex- 


‘decimal conversion. 


Also Star Trek 4, states and capitals, battleships 2, spelling 
Practice 2, number guessing, hangman 2, snark, slot machine, cipher, 
target, surround, adder, termites, lunar lander, multiplication 
exercise, five-in-a-row, Bastem, and write. A number after a 
Program indicates there are other similar People’s Software 
Programs. Pilot is the same as the disk pilot on tape 5, except runs 
on 16K tape systems. 


Each Tape $9.90 (incl. postage within Australia) 
Please mail your order to: 


MS Microsoftware, 
P.O. Box 119, Essendon, Victoria, 3040. 


APC’s reply to the recent wave of DIY Atomic Bom 


(71) I, ARTHUR PAUL PEDRICK, 
British subject, of 77, Hillfield Road, 
Selsey, Sussex, do hereby declare the 
invention, for which I pray that a 
patent may be granted to me, and the 
method by which it is to be performed, 
to be particularly described in and 
by the following statement:— 

This invention is concerned with 
creating underground shelters for pro- 
tection against an attack by H bomb 
nye inter-continental-ballistic-miss- 
iles. 

In the accompanying drawings. . . 

Figures 1 to 4 show various stages in 
the construction of an underground 
shelter against bombardment by HA 
bomb carrying ICBM missiles, by 
exploding underground, a bomb, and 
Figure 3 shows the form of the H 
Bomb shelter as a completed structure. 

Figures 1 to 3 show the successive 
stages by which an H Bomb shelter 
may be created by exploding a bomb 
underground. 

As in figure 1, the bomb, given a 
sharply coned base, is driven down into 
the ground at the base of tube T of 
steel of substantial thickness by pile 
driving in well known manner. 


Pie Daiver 


Figure 2 shows how, when the bomb 
is detonated, the shock of the explosion 
goes mainly down and around the 
outside of the tube 7’ to create a crater, 


but part of the shock waves are used to 
drive material out of the tube T. 


Figure 3 shows a schematic view, as 
a vertical cross section, of a completed 
H bomb shelter, as developed from a 
crater originally excavated by the 
explosion of a bomb. 

An upper shell of very strong, thick, 
steel, proof against the blast from a near 
miss H bomb encloses a radiation shield 
of concrete 2, and two slidable doors or 
shutters 3 which can be released, to seal 
off the entry area 4 and 5, for World 


SAVE US! 


b articles (courtesy of Consolidated Marketing Corporation): extracts from a patent 


recently taken out in Great Britain. 


citizens, 10, wishing to escape from the 
H bomb ICBM attack. Within the shell 
I is a reservoir for beer 6, which can be 
filled from a filling funnel 7 by a beer 
carrying helicopter. 
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The shell J carries, at its top, a radar 
bowl and aerial 5-9, to give as long a 
warning as possible of approaching H 
bomb carrying ICBMs. 

The radar assembl 
alarm hooter and 
make a rush through the entrances 
4 and 5, and, on their bottoms, are 
accelerated by gravity at about 32 
feet/sec2, until they are falling freely 
down the central shaft J/, which, if 
deep enough, may enable them to 
attain a terminal velocity of about 
150 mph. 

When the approaching H Bomb 
carrying ICBM missile has about 10 
seconds of flight left, the radar assem- 
bly 8-9 triggers a mechanism to release 
the slidable sealing doors 3, light beam 
photocells devices being used, not 
shown, to ensure they do not fall on 
a World citizen 10, who is a bit 
late reaching the shelter, due to old 
age or rheumatism, after which the 
shell I and its beer tad eg is effectively 
sealed off from the Bomb attack. 

World citizens 10, after a free 
fall down the shaft, 77 landed on their 
bottoms, on a switch back system 12 
of retardation high friction surface 
tracks, which slows them up so that 
their feet ultimately compress springs 
2, and they are brought to a halt. 

The World citizens 10 then get 
to their feet, and descend ladders 
14 to the Cafeteria and Bingo Hall 
on floor J5, and, if they wish, can 


8-9, activates an 
orld citizens, 10, 


take part in a Bingo Session using the 
Electronic Bingo Master Card, 17, on 
the wall. Refreshments, of a liquid 
character, may be obtained from 
the bar 19, from beer sucked up from 
barrels 20 in the cellar below, supplied 
through a pipe /8 from the gravity 
tank 6 in the shell J. 

When the ICBM attack is over, 
World citizens 10 can, through 
access ways 21, take lifts 22, operated 
by lift machinery 24 in H bomb proof 
shelters 25, to the access ways 23, 
and have a look at the ‘World’, to 
decide whether it is reasonably safe 
for them to resume their previous 
activities, or they may decide they 
will return down the lifts to have 
another Bingo session, to let the level 
of radioactivity die down a little. 

Figures A and B, of the drawings, 
show how the speed of descent of 
World citizens ropping down shafts 
leading to an H bomb shelter, created 
by exploding a Bomb, or down a 
tubular escape shaft forming part of 
an escape system from a conventional 
fire, can be retarded by making the 
tubes just larger than an ordinary 
umbrella, and the World Citizens 
can use such, or a specially provided 
small parachute, which they can clip 
on quickly, to provide aerodynamic 
braking of their descent. 
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arrangement for protecting 
“World Citizens” from accidental, or 
deliberate, attack by H Bomb carrying 
Inter Continental Ballistic Missiles, in 
which a deep underground shelter is 
created by the detonation, at a suitable 
depth, of a Bomb, the crater produced 
in this manner being provided with 
suitable facilities for recreative activity 
and liquid refreshment, a single central 
vertical shaft being provided between 
the surface of the ground beneath an 
H Bomb proof shield, and the crater 
shelter space, down which it is possible 
for “World Citizens” to fall freel 
under the influence of gravity, and lift 
shafts for them to return to the surface 
of the ground, after the completion of 
the accidental, or deliberate, attack b 
H Bomb carrying Intercontinental Ball- 
istic Missiles. 
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Remember — ai// prices shown include sales 
tax, postage and packing. 

N.B. Your Sinclair ZX80 may qualify as a 
business expense. 


Srmclsir— 
ZX80 


Until now, building your own computer could 
cost you around $600 — and still leave you with 
only a bare board for your trouble. The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 really is a complete, 
powerful full-facility computer matching or sur- 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run- 
ning a power station. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach-yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages — unique 
‘one touch’ key word entry. The ZX80 
eliminates a great deal of tiresome typing, Key 
words (RUN, PRINT, LIST etc) have their own 
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780-1 microprocessor - new, 
faster version of the famous. 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 
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single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate- 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability — takes 
up to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com- 
parison). The ZX80 also has string input to re- 
quest a line of text: strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. Variable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex- 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran- 
domise function, useful for games and secret 
codes. Timer under program control. PEEK and 
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Ready-assembled Sinclair ZX80 
Personal Computer(s). 

Price incl. ZX80 BASIC manual, 
excl. mains adaptor. 
Mains Adaptor(s) (600Ma at 9V DC 
nominal unregulated). 
Memory Expansion Board(s) takes 
up to 3K bytes. 
RAM Memory chips — standard=5K 
bytes capacity. 


Ws 
Tins 


—=— 


B 
Phy > 


\y Kt ue 4 


a | ~ 


Ah 


POKE enable entry of machine code instruc- 
tions, USR causes jump to a user’s machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-vourself-BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc- 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 owes its low price to its 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, Operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan- 
sion port, giving a maximum potential of 16K. 
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SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
308 High St., Kew 3101, Vic. Tel. 861 6224. 


Item Price 


$295.00 


$16.00 


$28.50 
$10.00 


Sinclair ZX80 Manual(s) free with 
every ZX80 computer. 


I enclose cheque/Bankcard/ Diners Club/Amex 
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Linsac Software comes on C12 Cassettes with Full Documentation including 
e Program Listing e User Instructions ¢ List of Variables with Meanings 
e Program Description ¢ Sample Program Run 


GAMES PACK ONE CONTAINS 


G001 Three Towers 
Rearrange the rings to build a new tower. 
G002 Number Guessing 
Find the hidden number with hints from the 
ZX80. 
G003 Mastermind 
Break the four digit code. 
G004 Sketcher 
Draw patterns of your choice with memory 
mapping. 
GOO05 Hurkle 
Hunt the horrible hurkle in the 15x 15 grid. 
GO006 Nim 
The familiar game of skill. 
G007 Symbol Simon 
Try and match the complex increasing pattern. 


GAMES PACK TWO CONTAINS 


GO008 Nine Lives 

A word game for two players — possibly fatal. 
GO00S The Maze Game 

Find the treasure as the maze grows around 

you. 
G010 Plain Sailing 

Steer a yacht against dangerous currents. 
G012 Noughts & Crosses 

The ZX80 plays an excellent strategic game. 
G013 Chinese Puzzie 

Can you rearrange the blocks in the right way? 
G014 Tower of Hanoi 

The game of antiquity. 
G015 Battleship 

Realistic naval artillery action. 


GAMES PACK THREE CONTAINS 


GO011 Fruit Machine (2-4K) 
The ZX80 as a one-armed bandit. 
G016 Four ina Line (4K) | 
A 2 player game arranging patterns of counters. 
G017 Zombies 
You are surrounded by zombies on a desert 
island. 


EDUCATION PACK ONE CONTAINS 


E001 Maths Drill 
Two levels of aifficulty included. 
E002 Dot recognition 
Recognise the number of a random dot pattern. 
E011 Musical Notes | 
Teaches children notes on the scale. 
E004 Spelling Quiz . 
The teacher sets five words to be tested. 


E007 Day Finder 
Gives the day of the week for a date. 


EDUCATION PACK TWO CONTAINS 


E005 Graph Plotter 
Plots quadratic equations. 
E006 Prime Factors 
Calculates prime factors of given numbers. 
E008 Number Bases 
Conversions and calculations in different 
bases. 
E009 Bar Charts 
Plots bar charts from supplied data. 
E010 Statistics 
A collection of statistical routines. 
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- UTILITY PACK ONE CONTAINS 
~ U001 Memory Display 


Displays 80-byte blocks of memory (char/hex). 
U002 Hex Code Monitor 
Handles machine code routines. 
U003 Renumber 
A full renumber routine. 
U004 Memory Search 
Finds and displays byte patterns. 
0G RS El A) Es DS Ee a 
C-12 CASSETTE ORDER FORM 


308 High St., Kew 3101, Vic. Tel. 861 6224 


Total 
Games Pack One 
Games Pack Two 
Games Pack Three 
Education Pack One 
Education Pack Two 
Utility Pack One 
ZX80 Book 


| enclose cheque/Bankcard/Diners Club/Amex 


by Mike Dennis 


PRINTERS 


There are over a hundred printer manufacturers in the world today and the wide range of facilities 
they offer frequently causes of a great deal of confusion. This month’s exhaustive review 
sets out to explain how the various types of printer work and what options they offer; an 
easy-to-understand reference chart has been included to help you choose the printer most 
suited to your requirements. Every manufacturer and distributor whose name we could muster 
was asked to send as much literature (including operator and service manuals) as possible. Happily 


For many of us, our first introduction 
to printers (or ‘hard-copy’ devices) was 
with the old teletype (TTY) .. . it was 
both excruciatingly slow and very noisy. 
Still, in its time the TTY was 
synonymous with hard-copy and it 
wasn’t until the advent of the 
dot-matrix mechanism that any real 
change took place in the status quo. 
From that day on there has been a 
seemingly endless stream of improve- 
ments but, although the cost has 
dropped quite dramatically in a number 
of areas, the printer still comprises a 
major part of a system’s total cost. 

However, to the business user they 
are essential and, as program listings 
disappear off the top of the screen at an 
ever increasing rate, other computer 
users soon place a printer high on their 
list of priorities. The problem is — 
which one? 


Basic concepts 


Printers consist of three main 
components — the printing mechanism, 
a way to move the paper about and the 
controlling electronics. In addition there 
are other minor components such as a 
power supply, case and, where 
applicable, a ribbon. However, the heart 
of any printer is the printing 
mechanism itself and this is worth a 
comprehensive examination in its own 
right. 
The first thing you notice is that 
some mechanisms are common to many 
printers. Some individual printer manu- 
facturers buy-in the mechanism from 
an OEM supplier and then add the rest 
of the components to their own 
particular specification. This is one of 
the main reasons behind the _pro- 
liferation of printers and, although the 
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the response has been enormous. 


Solenoids 


Fig 1 Dot-matrix 


various suppliers were asked to disclose 
any areas of common interest, many 
were rather coy about it. Unfortunately 
that made true cost comparisons and 
value-for-money assessments all the 
more difficult. 

The mechanisms themselves can be 
defined by three basic characteristics. 

1 How the character is placed on 
the paper. Impact types such as the 
TTY use a hammer or similar object to 
strike the paper with the appropriate 
character. Non-impact types such as 
thermal printers as the name suggests do 
not strike the paper but use alternative 
methods. 

2 How the character is formed. 
Fully-formed characters such as those in 
normal typewriters will print the whole 
character simultaneously. The 
alternative is to assemble the character 
by printing dots into a pre-defined 
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pattern — the dot-matrix. This implies 
several printing actions to print one 
character whereas fully-formed 
characters require only one. 

3 The number of characters printed 
or assembled at a time. If it’s only one 
character, then the printer is a character 
printer. The alternative method is to 
print a whole line of characters in one 
go — the /ine printer. 

All the various types of printers are 
summarised in Table 1 according to 
their characteristics; these I shall now 
examine in greater detail. 


Impact printers 


The earliest form of impact printer was 
the ubiquitous teletype or teleprinter 
and models such as the Creed 7B can 
still be picked up for around $50 on the 
second-hand market. The characters to 


Table 1 


IMPACT NON-IMPACT 
Dot-matrix Thermal 
Golf-ball Electrosensitive 
Daisy-wheel Ink-jet 

Drum Laser 

Chain Electrographic 
Comb 

TTY 

Spin wheel 

FULLY-FORMED 
CHARACTERS MATRIX 
Golfball Dot-matrix 
Daisy -wheel Comb 

Drum Thermal 

Chain Electro-sensitive 
Spin-wheel 

ETYy 


CHARACTER LINE 
Golfball Drum 
Daisy wheel Chain 
Spinwheel Comb 
fie 

Dot-matrix 

Thermal 


Electrosensitive 


small 
printing elements or ‘type-slugs’ and 
they lie in grooves around an annular 


be printed are arranged as 


ring. As the code for each character 
arrives at the TTY, this ring is rotated 
until the correct element is in the firing 
position. A hammer then strikes the 
element which in turn presses a ribbon 
against the paper and the character is 
typed. 

Each element has to be 
capable of printing two characters since 
there’s insufficient room to fit all the 
| elements around the ring. Shifting 
between the two character sets is 
| accomplished by moving the whole 
| carriage assembly on which the paper is 
mounted. Upon receipt of the ‘figures’ 
code, the carriage latches mechanically 
and thereafter all printing codes access 
the figures character set. The 
mechanical latch is reset to its other 
position only when the ‘letters’ code 
arrives, and from then on the ‘letters’ 
character set is printed. 

Not a lot happened in the printer 
world until the arrival of Centronics and 
the dot-matrix mechanism. Early 
examples of this type of mechanism 
shared one common feature, namely a 
vertical row of pins or needles that 
were attached to solenoids or electro- 
magnets. When energised, they ‘fired’ 
the needle at the ribbon and thus made 
a mark on the paper — see Fig 1. The 
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Free-floating wires mean 
fewer parts and longer 
trouble-free operation. 


actual number of needles fired at any 
one time would depend on the character 
to be printed; the print-head mechanism 
or needle assembly would then move 
one column along, fire the next 
selection of needles and so continue to 
build up the desired character until 
complete. For example, the letter B 
would require all seven needles to fire 
for column 1 whereas the letter T would 
only need the top needle. Thus any 
character could be made up or 
assembled by firing the pins in a 
pre-defined dot-matrix. As can be seen 
from Figure 2, the early matrix 
dimensions had five columns and fired 
up to seven needles. 

Since the needles needed to hit the 
paper both quickly and hard in order 
to maintain print quality and speed, the 
solenoids had to be large and powerful. 
This, in turn, meant that the needles 
had to be bent to make room for them 
which, in turn, meant more friction 
and heavier hammers. As the needles 
slid up and down their guides a couple 
of rather unpleasant things happened. 
One, the tube bores wore out and two, 
the friction generated heat, reducing 
maximum operating speed and useful 
life. Another disadvantage with the 
somewhat limited matrix of 5 x 7 
was the comparative coarseness of the 
printed characters — diagonals in 
particular suffered badly. 

The first problem has been cured in a 
number of ingenious ways. The early 
arrangement was for mounting the 
solenoids in the horizontal plane but 
since this has meant angling some of the 
needles quite severely many 
manufacturers now mount them 
radially. Thus the needles don’t have to 
be bent as much which in turn means 
lower friction and wear, and less heat 
generation — resulting in an improved 
printing rate and head life. Another 
bonus is that the needles can be 
made harder which again enhances the 
print quality and head life. As you can 
see many compromises have to be made 
when designing dot-matrix heads and 
it’s hardly surprising that firms like 
DRE use computer assistance to optimi- 
se head design. 

Another improvement is to separate 
the needle from the driving solenoid; 
this is the basis of the ‘ballistic’ or ‘free- 
flight’ head. The principle is to hold the 
needle back against a spring and to 
release the stored energy at ‘fire’ time. 
After the needle has printed the dot, it 
rebounds and this rebound energy is 
used in conjunction with a smaller 


solenoid to compress the spring again, 
Peas for the next release — see Figure 


This idea of storing energy 
appears in Facit’s Stored Force Flex 
Hammers. Here the _ solenoids are 
arranged in a semi-circle and the needles 
are replaced by very hard ‘pips’ 
mounted directly onto the armatures; 
these pivot when the power is applied. 
This drives the ‘pips’ towards the paper 
and, providing the hammer travel is kept 
low (so Facit claims), head life is length- 
ened considerably — see Figure 4. 

The problem of legibility has been 
partly overcome by the use of finer 
matrices — such as 7 x 7 or 9x 7. Table 
2 lists the currently available formats 
and Fig 5 shows a 9 x 7 half space float. 
In fact, some of the dot-matrix formats 
are so fine that Japanese (or Katakana) 
characters can be printed — which is 
really going some. Of course, since each 
needle can be fired individually, it 
didn’t take the printer manufacturers 
long to realise that virtually any 
character could be printed provided the 
original matrix dimensions were fine 
enough (hence 7 x 9) and the necessary 
control was available (at this point, 
enter the microprocessor). This explains 
the Nx9 or Nx12 that some manu- 
facturers supply, the N_ meaning 
that the number of columns needed to 
make up a character is a variable and 
under program control. If a_ large 


Table 2 
Common formats 
V 


other formats 
H 


number of columns is used then the 
fidelity of the printed character is 
improved and approaches that obtain- 
able from a typewriter. An increase in 
characters can be printed, although 
many printers have no_ lower-case 
descenders. This gives rise to that 
horrible looking format where the 
tails of p, q, y etc. sit up on the line... 
thus P4Y. Some of the 7x7 formats 
boast true descenders but very often the 
descender is in fact quite minimal. 
You really have to buy a printer with a 
9 needle head if you’re after superb 
descenders; then you’re also likely to 
get underline capability as well. 


Straight-wire design for less 
friction and heat for greater 
‘durability. 
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Fig. 4 


There are many other advantages to 
be gained from microprocessor control 
and some of these will be discussed 
later. However, one significant trend 
emerging and, currently being marketed 
or developed by a number of manu- 
facturers (such as Binder — Racal 
Recorders — and Centronics) is the dual- 
purpose printer. These work on a fine 
dot-matrix format that’s capable of 
typewriter quality printing. This is of 
particular importance in 
word-processing applications. There’s a 
penalty of course ... in this case a 
slowing down of the printing rate 
because more dots have to be printed 
per character. When speed is of prime 
importance (such as when printing 
listings) then the matrix format can be 
‘coarsened-up’ for much faster output. 

The nett result is to have two 
printers in one and the ability to switch 
between the two types of performance 
with a software switch. The Binder 
41 32KP can either print a standard dot- 
matrix at 240 cps (characters per sec) or 
a ‘correspondence’ font at 85 cps. 
Currently the average price of this type 
of printer is still high but I wouldn’t 
mind betting it’ll drop quite a lot before 
too long. 

I’ve dwelt on dot-matrix printers at 
some length — because it’s in this area 
that some of the most exciting develop- 
ments are being made. However there 
are other types of impact printer. 

Daisy-wheel print elements are very 
similar to typewriter slugs in that 
they’re fully-formed although in this 
case, mounted on the ends of radiating 
metal spokes — see Fig 6. You can see, 
perhaps, a slight similarity with the 
TTY. Upon receipt of the appropriate 
character code, a ROM inside the 
printer will effect rotation of the wheel 
so as to correctly line up the wanted 
character with the hammer, and also 
decide on the appropriate hammer 
velocity. The wheel is then struck. 
Currently, the number of characters or 
‘petals’ on a wheel is limited to a 
maximum of 96 although Qume does 
offer the facility of simultaneously 
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mounting two daisy-wheels at a time, 
making a total of 192 available 
characters. The alternative to this is to 
use the ‘spinwheel’ as used by the NEC 
Spinwriter. Here 64 petals are bent up, 
effectively increasing the radius and 
enabling 128 characters to be fitted 
(there being two characters per petal). 

Apart from the obvious advantage of 
superior print quality, one daisy-wheel 
can also be easily exchanged for another 
of different typeface; there are over 100 
such typefaces currently available. 
There are differences too in _ the 
materials used to make the wheels, 
Qume tending to opt for plastic, with 
Diablo preferring metal (although I see 
that it does now offer both). There are 
arguments both for and against and, 
although metal wheels last longer, with 
plastic wheels coming out at around a 
third of the cost, that’s one 
argument that doesn’t hold much water. 
The only slight advantage that metal 
wheels have is in producing a marginally 
crisper print. Plastic wheels, however, 
are so cheap you can stock up with 
three times as many different type- 
fonts for the same cost. Yet another 
advantage of plastic wheels is that, 
being lighter and therefore 
possessing less inertia, they can be spun 
round faster than metal ones. The 
printing speed — always one drawback 
of the daisy-wheel — is typically a 
maximum of 55eps with plastic wheels 
and only 45cps for metal. For many 
uses this speed is too low and you can 
see why there is the feverish develop- 
ment in matrix printers that I discussed 
earlier. i 

Another feature of daisy-wheel 
printers, often overlooked, is that if 
you purchase the version with a key- 
board (which usually costs about 
another $400) since you can operate 
it in a ‘local’ mode, you’ve effectively 
made yourself an electric typewriter for 
only ‘$400. Where else can you buy 
one of that quality and at that price? 
And a final plus . . . the daisy-wheel is 
the only printer I know of that’s 
capable of printing sub and_ super- 


scripts. 


The last of the impact devices to be — 


considered (at least as far as ‘character’ 
printers are concerned) is the faithful 
IBM Selectric and variations thereof. 
These are now appearing on the re- 
furbished (second-hand) market with 
suitably modified insides and an 
interface to suit your computer. The 
printing mechanism in this case is a golf- 


ball; a fully-formed character printer,the | 


individual symbols are raised up from 
the surface of a metal ball. This ball is 
attached to a mechanism of almost 
frightening (well, it is to me!) 
complexity which twists and raises the 
correct portion of the ball into the 
firing line. In common with other hairy 
mechanical devices, the golf-ball print 
speed is quite slow -- about 15 cps. The 
print quality, however, is superb. .. 
some would say the best as it’s 
effectively an electric typewriter. Again, 
it offers the advantage of having 
exchangeable typefaces, although you 
have to be 100% certain that the 
electronic interface fitted can handle 
your choice; with the differing golfball 
layouts available, you might well end 
up printing gibberish. 


Non-~impact printers 


The two main types of non-impact 
printer are electro-sensitive and 
thermal. Both operate on a similar basis 
to matrix printers but instead of needles 
they use (respectively) an electric field 
or a heat field. Both require special 
paper and the electrosensitive type is 
that nasty looking silvery stuff. The 
thermal paper is creamy-white 
in colour and produces quite a readable 
print .. . far less objectionable in my 
opinion. A typical price for thermal 
paper is $4.00 for an 80’ roll — which 
makes it fairly expensive — while the 
other type is cheaper. The advantages 
of both thermal -and _ electro- 
sensitive are a relatively high speed 
(about 40 cps for the Trendcom 100 
thermal printer) and an almost sublime 
silence when in operation — it sounds so 
effortless. One possible disadvantage, 
apart from the special paper, is that the 
paper width is sometimes limited (less 
than 5’) but there’s an _ increasing 
number of manufacturers (Trendcom 
included) now offering an 8'4"’ width. 

Another, perhaps more serious, 
disadvantage inherent in both designs 
is that only one copy can be made at a 
time as opposed to up to 6 that some of 
the impact printers can manage. 


Typewriter 
modifications 


Last but by no means least in the 
mechanisms is a strange beast that 
defies any classification in the printer 
camp per se. I refer to the Keypak 
which is a handy device and clips over 
an existing electric typewriter keyboard. 
Small solenoids in the Keypak then 
depress and actuate the _ existing 
typewriter keys. Restrictions are that 
the typewriter must have a powered 
carriage -return and a certain 
amount of adjustment of external 


timing delays is needed to suit the | 


particular typewriter used. What you get 
is, effectively, correspondence quality 


print at whatever maximum speed the | 


Fig.5 9x7 Half space matrix font 


typewriter will run. I also hear rumours 
of another add-on that lives underneath 
the keys but was unable to find out 
any more information on it. 


Line printers 


If throughput is a problem then the line- 
printer is just the job for you, although 
you will find most of them rather 
expensive.Three methods of printing are 
used — namely the drum, the chain and 
the comb all of which print a 
complete line in one go. Both drum and 
chain methods use fully formed letters 
and also strike the paper against the 
ribbon and then on to the character on 
the chain or drum. This is known as 
‘back-striking’. as opposed to the ‘front- 
striking’ mechanism of the ordinary 
typewriter where it’s the character that 
does the striking. In the drum printer, 
the characters are arranged in rows 
down the axis of the drum — a complete 
row of 132 A’s (assuming it’s a 132 
column printer), then a row of B’s etc. 
Behind the paper is a row of 132 
hammers, each being activated when 
the appropriate character passes it. 
For one line of print to be made the 
drum must revolve once. The paper then 


moves up to the next line and the 
process is repeated. 

The chain, or train, mechanism 
comprises a series of metal slugs joined 
together and driven along a guide 
channel in front of the paper and 
ribbon. Each slug comprises one 
character and, when it reaches the 
appropriate column, the paper is struck 
from behind by the corresponding 
hammer — very similar in fact to the 
line printer. 

A closely related mechanism is used 
by the band printer but this time 
the characters are impressed on a metal 
band that is then used in a similar 
fashion to the chain or train. One 
advantage of the band printer is that 
bands can often be changed quite easily, 
to effect repair or font change. If the 
character set is duplicated in either 
chain, train or band then a_ speed 
improvement will result. The actual 
number of hammers also varies and the 
maximum throughput occurs when 
there is one hammer per column on the 
paper. This makes. the printer 
correspondingly more expensive and so, 
to compromise, some printers share one 
hammer between two or four columns 
and the mechanism or the paper is 


moved sideways during printing. 

The third type of line printer uses 
the ‘comb’ mechanism. Pioneered by 
Tally it’s a compromise between the 
number of active elements (hammers) 
and the printing speed. The comb has 
132 teeth and on the end of each tooth 
is a hardened ‘pip’ — see figure 7. 
Behind the tooth is, wait for it, yes — an 
electro-magnet! The design is quite 
ingenious because, to print a dot, the 
required comb is pulled back with the 
magnet and then released . . . where- 
upon the tooth flies back and strikes 
the ribbon on to the paper. This is only 
the first dot in the character that we 
are building up and the comb is then 
moved sideways to the next dot 
position within character and_ the 
required teeth fired. Don’t forget that 
since we have 132 hammers we could be 
building up 132 characters 
simultaneously. When all the dots have 
been fired for the first row, the 
paper has to be advanced by one 
dot row position ready for the next 
row of dots to be printed. However, 
to save time the comb row moves over 
in the opposite direction. The comb 
therefore reciprocates along the print 
line, making 32 complete cycles per 
character. row — see Figure 8. The end 
result is a printer with no _ fast- 
moving parts or requirement for critical 
timing. 

A different principle is used by OKI 
in its line printers. Here either 22 or 33 
small solenoids are used with the 
needles attached directly to the. 
armatures. Because they are mounted 
at right angles to the paper there’s no 
question of bending the needles and so 
normal dot-matrix type problems are 
eliminated. Each hammer or solenoid is 
shared between 6 or 4 characters 
respectively and each character is then 
assembled in a similar fashion to the 
‘comb’. 


Cautionary note 

The important point with any 
quoted line speeds/minute is that it 
depends on the number of characters 
per line, and this applies to all types of 
printer. Also remember that although a 
uni-directional printer may be quoted as 
having a printing speed of 120cps — 
time will be wasted while it does a 
carriage return. The effective through- 
put will be less than a printer running 
at the same quoted characters/sec, but 
with bidirectional printing capacity. 


Paper control 


There are three main types of paper 
movement or control, the most 
common being the ‘pin-feed’ which uses 
computer listing paper with sprocket 
holes down each side. At the end of 
the platen (the roller that the paper goes 
round) are spikes or ‘pins’ that locate 
with the holes in the paper and drive it 
along at line-feed time. The drawback 
with early versions was that the distance 
between the sprockets was fixed and so 
you were stuck with using only one 
size of paper. The alternative was to 
purchase different platens to suit 
different paper types and some | 
manufacturers have gone along that 
line by simplifying the changeover 
procedure. 

Another method is to do away with 
the platen altogether and have a 
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narrow strike plate behind the paper 
fire-line and then to pull the paper over 
this plate. In this case the sprockets 
are mounted on a separate rod along 
which they can be _— slid’ to 
accommodate’ different widths of 
paper. The disadvantage with some of 
these pin-feeds is that the paper is not 
under very tight control as there is no 
tension holding it back below the print 
line. This turned out to be a problem, 
especially with forms such as 
invoices etc, and so the adjustable 
tractor was developed. This device 
(standard fitting for some, while an 
optional extra for others) can be 
adjusted for paper width and also 
provides a firm ‘traction’ path through 
which the paper is driven. Another 
feature is that for about 3 inches above 
the print line, the paper is held flat 
which makes reading while printing 
much easier. This 3 inch path also 
means that there are more teeth in 
contact with the paper than with the 
pin-feed and so there is less chance of 
the paper jamming or tearing. 

Where the control of paper 
movement is really critical — when 
graph plotting for example — then the 
technique is to use a double-tractor 
mechanism both before and after the 
strike plate. The paper is therefore 
really gripped tightly and pulled hard 
back against the strike plate. The 
double-tractor also means that the 
paper can be moved backwards which 
again is a great asset when graph 
plotting. Don’t automatically think that 
the forms-tractor is always better then 
the pin-feed because some of these 


tractors that are optional extras can 
move about a bit, albeit by only a tiny 
amount . .. a small point that you 
should be aware of. 

The next method is the friction feed 
and this is used where sprocket holes are 


taboo — for instance when writing to 


your girlfriend! The operation is 
identical to a typewriter and usually 
works fine. The only problem arises 
when continuous stationery is used as, 
after a time, no matter how carefully 
you insert the paper it will gradually 
creep along the roller; you end up 
typing off the sheet. 

Friction feeds are definitely for those 
who detest invoices with holes down the 
side. The alternative name to this feed is 
the ‘single-sheet’ feed and, as the name 
suggests, you put in the sheets one at 
a time. Well, computers are supposed to 
save you time, remember, and it can be 
irritating to stand around feeding the 
thing. Therefore a handy gadget to have 
at this time is the single-sheet feeder 
which takes approximately 200 single 
invoices or letter heads and will feed 
them one at a time into the guts of 
the printer, print them and then stack 
them up neatly for you ina little tray!! 
The drawback is that the gadget costs 
about $1500 and tends to be used only 
with daisy-wheel printers. 

Paper can be fed or loaded into the 
printer from a number of directions. 
One of the easiest is from the top where 
it goes in like a typewriter, and one of 
the worst is where it goes in the back — 
as in the Microtek. Other options 
offered are bottom feed and front feed, 
although bottom feed may be a 


factory fitted option. 

Many printers fit ‘paper-out’ 
indicators that either light a lamp or 
buzz where appropriate. Among the 
paper terms that you may come across 
is ‘fan-fold’ where the paper is folded 
alternately, as in a fan; this makes 
storage of the printout much more 
manageable. Most printout paper is 
fan-folded. Some paper comes as 
two-part and with or without a carbon; 
copies can be easily made. If you’re 
going to make copies, then make sure 
that your printer is capable of 
producing the required number at a 
time. Printers such as some Facit 
models feature a ‘floating’ print head 
that automatically compensates for 
different thicknesses of paper whereas 
some others need the hammer intensity 
and head adjustment to be performed 
manually. 

There are extra features that are 
worth looking out for (which are not | 
always automatically provided but that 
you might find important) . . . for 
instance printers with facility for 
winding the paper forward or back- 
wards manually; it’s also nice to be 
able to tear off the paper at a 
convenient point. Many printers have 
the tear-off point some way on from the 
print line which means that you can’t 
start new sheets from the top of the 
page. 

In general terms paper handling is 
fairly straight-forward and there aren’t 
usually any great problems. Remember, 
though, that friction feeds do mean 
that you can print on virtually any form 
of paper . . . even stencils and offset 
litho masters and that is often quite | 
important. 

This next section is one closely 
associated with paper — the choice of 
ribbon. Features to look out for here 
are the life of the ribbon, how easy it is 
to replace and how much it will cost. | 
The current buzzword appears to be | 
the ‘Mobius’ loop where both the top 
and bottom halves of the ribbon will 
eventually be used. Some _ use 
‘intelligent’ ribbons — such as Qume’s 
Multistrike which is supposed to 
wind the ribbon on only as far as 
the width of the last printed character, 
thereby lengthening the ribbon’s life. | 
For really excellent print quality you 
need a ‘singlestrike’ (or carbon) ribbon 
which, although producing exemplary 
print, only lasts for one pass and then 
has to be thrown away. Some printers 
feature two-colour printing (usually red 
and black) and there’s even a superb 
colour printer by Trilog that uses a 
three colour ribbon in the company’s 
own colour plotter/printer. 


Taking Control 


Some of the modern trends in micro- 
processor control have already been 
mentioned but, before I expound on the 
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Deforest Software proudly announce a fine 
range of fully interactive software written 
in Australia for Australian conditions. 


INVOICING WITH STOCK CONTROL — Will maintain and control 
stock levels, produce a detailed invoice or credit note on line — will 
analyse sales and profitibility of all stock lines — analyses sales and 
profitibility of stock groups. Fully interactive with debtors system — 
during invoicing shows current stock iii and details and customer 


RS can operate stancham=al i t with stock 
nh and general ledger. trains se - the accounts 
able section of a comparty Semexares @w by prompt 
‘date statement production =eontees ji 

ade to debtors both mo 

ts by automatic produc} 


5 rrresancdke : ly, fortnightly 
and monthly pay periods — provision for aa includes coinage, 
cheque and bank transfer — a total of 20 allowances or deductions 
are provided for either before or after tax — 10 rates of pay. 


$700 


These programs can be sold separately or 
as part of a complete computer system, 
from as little as $8200 

(depending on options). 


The lease amount on this figure ts only $45.40 
(PER WEEK) 


Fully Interactive Business Programmes 


i 


If you 
just bought 
another 
printer, 
boy are 
you gonna 
be sorry. 


The Epson MX-80. It’s not just another worked- 
over rehash of last year’s model. It’s a top-of-the- 
line printer. It’s new. From the ground up. And 
it’s the most revolutionary printer to hit the market 
since Epson invented smail printers for the 1964 Ol- 
ympics in Tokyo. Don’t take our word for it, though. 
Compare. There simply isn’t a better value in a 
printer. Period. 

But here’s the fact that’s going to stand the printer 
world on its ear. The MX-80 sports the world’s first 
_ disposable print head. After it’s printed about 60 
million characters, you can throw it away. Because a 
new one costs less than $40, and the only tool you 
need to change it is attached to the end of your arm. 

Now that’s revolutionary, 
but that’s only the beginning. 
The MxX-80 also prints bi- 
directionally at 80 CPS with a 
logical seeking function to min- 
imise print head travel time 


The world’s first disposable print 
head. It has a life expectancy of 
over 50 million characters, yet it’s 
so simple, you can change it with 
one hand. And it costs less than 
$40. 


don't be 
fooled! 
*lowercase 
has 
descenders 
*Interface 
cable is 
not an extra 
*readable 
9x9 matrix 


*9O day 
warranty 


and maximise throughput. It prints 96 ASCII, 64 
graphic and eight international characters in a tack- 
sharp 9 x 9 matrix. And it provides a user-defined 
choice of 40, 80, 66 or 132 columns and multiple 
type fonts. 

The MX-80 is the first of a revolutionary series 
of Epson MX Printers. These employ the most ad- 
vanced automatic assembly and machining techniques 
in existence to produce a printer that is incredibly 
versatile, remarkably reliable and extraordinarily 
inexpensive. It’s a printer that could only come from 
the world’s largest manufacturer of print mech- 
anisms: Epson. 

If it sounds like we’re proud of the MX-80, we 
are. Not only does it do things 
some of the world’s most ex- 
pensive printers can’t do, it'll 
do them for you for less than 
$950. That's right. Under 
$950". 

And if that isn’t revolution- 
ary, we don’t know what is. 


26 Station Street, Nunawading 


“For TRS-80, includes Sales Tax — IEEE, RS232 or APPLE 2 interfaces are slightly higher. 


H @ PRICE BREAKTHROUGH e PRICE BREAKTHR 


SUIT TRS 80 


SORCERER 
APPLE 
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EXPAND YOUR MEMORY AT AN INCREDIBLY LOW PRICE ° 


16K RAM — _ $57.00* @200ns = * Installation $20.00 extra for 16K 
fm 32K RAM — $110.00* _@Available now 


'MICROLINE 80 
$860.00 « 


9x 7 Matrix — Includes Sales Tax — no descenders or ascenders — does NOT include interface cable. 


WEST COAST COMPUTER FAIRE 


De Forest Software have a limited number of vacancies for a tour to 
the USA departing Saturday March 29 by direct flight ex Sydney, arr- 
iving back, Tuesday April 6, 1981, Melbourne. 

For further details, ring Peter de Forest on (03) 877 6946. 


at ed ; POSTAGE IS INCLUDED AT NO CHARGE, HOWEVER WE 
ankcard Number an SUGGEST REGISTRATION OR CERTIFICATION. 
Expiry Date and we 


will immediately 


26 STATION STREET, NUNAWADING, VIC. AUSTRALIA 
forward goods. 


Tel: (03) 877 6946, 878 9276 


weicome here 


2. NEW!! Z80 soft card $365.00 (run Z80 programs on your APPLE). 


DEFOREST SOFTWARE 


GAMES 
-TRS-80* (MODEL 1) 


Sargon 2 — The ultimate Chess Game for any 


Microcomputer 16K Level 2.............- $37.50 
Microchess — Level 1 or 2 TRS*80. Plays an entertaining 
game 3 levels fitsin4K............ : $24.00 


Golf & Crossout — New improved version, good graphics. 
You can even design your own championship course. $10 
Santa Paravia — up to 12 can play, become the king of 
a medevil city, levee taxes. ...........-.. $10.00 
Battleground — The stark reality of World War Il comes’ 
aliveinthisprogram ........-.,....... $12.50 
Game Playing with Basic — 3 tapes 1, 2 & 3 based on the 
book of the same name great for learning .. . $12.50 ea. 
Oil Tycoon — 2 players, explore, drill for oil, outprice the 
opposition, force him into bankruptcy. . $10.00 
Space Trek IV — population simulation, trade or wage war 
_ send missions to space, can you survive?..... . $10.00 


_. Checker King — not just an ordinary checker game but a 


fast expert machine language challenge... . . . . $27.00 
Flight — Control your own aircraft, very realistic, good 

flying simulation and very challenging. ...... $10.00 
Jet Fighter Pilot — Takes you as close to real combat 

fighting as possible. A brilliantly realistic simulation 


$19.95 
Airmail Pilot — an entertaining game can you get the 
mail through in your 1927 Bipiane, watch for 
lightening, windstorms, fuel shortages etc... . . . $10.00 
Night Flight — a new exciting game from Instant 
Softwae.........._ss«s—sizs i‘ #aéei¥wajjs.:. $12.50 
Flight Path — from Instant Software........... $12.50 


Adventures — what more can be said! The most challenging 
simulation/game/adventure ever Nos. QO to 9. . ea. $16.00 


lon Dee. 2... $19.00 
4on Disc... . $32.00 
3onDise..... $39.00 

Backgammon/Keno — 2 great gambling games from 
instant software... ... ww se ee es $10.00 
Mind Warp — A series of great programmes ....... $12.50 
1.0. Test — See howsmart you really are ........ $12.50 


interactive Fiction -- ‘Little Red Riding Hood” 
Computer adventures into the children’s worid 
of make believe... ll $17.50 


*TRS-80 is a Trademark of the Tandy Corporation. 


Olympic Decathion by Microsoft Disk $29.00; Cassette $29.00; 
Bandito — Your TRS-80 a slot nachine with great 
| soundeffects......._.............. $12.50 _ . 
Star Trek — Acorn a space adventure on your TRS-80. $12.50 
Stock Market — invest in safe stocks or high risk 
specs. will you take the risk ............. $12. 50 
Original Adventure — requires 32K & disc from Microsoft. $35 
Monolopy — Play that famous game against the TRS-80. . $10 
Time Trek — with sound, another of the ‘classics’ for 
the TRS-80 real time excellent programme .... $21.00 
Galactic Empire — a space game with a difference, 
many hours enjoyment with this one. ....... $16.00 


Cosmic Patrol (with sound) — WARNING! Players of this 
game should be prepared for a state of realism hitherto 


unavailableonthe’RS80... . =. «sisi i‘ i‘(‘si“i‘“ wt $19.95 
Light Pen — games and instructional program includes 

game frogs (Light pen notincluded) ........ $10.00 
Space Battles — requires 32K Idisc ........... $15.00 


Games 20 — only 75 cents per program on disk .... $15.00 
Pinball — the greatest game that | have ever seen for 
the TRS-80, fast action movable flippers and great 
sound. Machine language, maintains high score Disk. $20 
Tape. $16 
Super Space Invaders with Sound — nothing like the 
normal invaders extra fast. Spray bullets like out 
of a hosepipe, not only does the enemy move side- 
ways but they also advance ............ Disk $20 
Tape $16 
Space War — A 2 pleyer real time space battle: 5 modes, 
zspeeds............. $12.50 
Uitra Trek — A Star Trek theme in a challenging adult 
Version... $19.95 


Lying Chimps with Sound — a very interesting program . . $10 
Chessmate 80 — This programme forced a draw 


WihSerqon 2... ..,..ssi«=iéici“aaW $24 
Othelio — An old favorite. ................ $12.50 
Typing Teacher— ...........,.. ss tisi‘i‘#‘(iw“‘(“‘ cj} $10 
Your Cribbage & Checkers Partner............ $12.50 


Quad — A tic-tac-toe strategy game with a difference . $12.50 


Zossed in Space - machine language, with graphics . $17.50 
Interactive Fiction — ‘‘Local Call for Death’’ 
you actually take part inhistory ......... $22.95 


PET 


TREK X with eoincdus R&T). oo ee. $10 
BackgammonandKeno.. ..._. se $10 
space frek2.............. ee $10 
Code Breaker withsound ...__. =.= =... $17.40 
Gammon Challenger — 3 levels of play....... $17.40 


Barricade — ‘‘Machine Language Arcade Game” . $10.00 


Backgammon — Machine Lanquage......... $16.00 
Some common basic programmes. ..... .. B17 So 
Dungeon of Death... . =... «ll, $10 
Chimera... 2... $12.50 
Santaraavia == = $12.50 


mathematics tutor and change boredom into 
enthusiasm (all programs in this package run 


Golf. ri“ r”.lC—r™mr—C—~—~—~—“‘<“‘ SS ss $10 in Applesoft basic except whole space which 
Bowling- Trilogy... -... +e $10 requires inleger Basic) ....... i.  . $25 
Oil Tycoon.......,..........- ==. $12.50 APPLE FUN comprising MIMIC, FLIGHT SIMULATION, 
Sahara Warriors. .. gl $10 COLOURMASTER, STARSHIP ATTACK and 
space Wars... ............. 2 ek. $10 TRILOGY (Apple I! or tpius - 32K - 1 Drive - 
Air Flight Simulation. = $12.50 Mimic requires Applesoftin Rom) ........ $25 
santaParavia........,..,.. $12.50 
Math Fun — Change an Apple computer into a 
COMPUTER BOOKS Pascal with style: . 2 $8.50 
Frogramming Proverbs... ....,....... $9.50 
— nae -.-.......... =. sr $1 1.00 Fortran Fundamentsas. si CC $6.50 
2 oe ace os : 2... $11.00 Fortran 4 Programming... =.=«.s«s=i«<a‘(‘(‘é‘é3#w(#(C(#W:stCO#CCC $9.00 
Sot $11.00 Microcomputer System Design .......... . $21.00 
esses or - i Ceo ee a $7.50 Microprocessor Data VMantiat  «.—_s $10.00 
iscovering Basic... 2 1 ee ee ee. $8.50 Microprocessor Basics $16.00 
Common Basic Programs ............... ... 51290 SiON Handbook 3 =i wc $16.00 
margon Chess... 6 6 re ee ee $1900 Sigitelexperiments . = - $11.00 
How to Build a computer controlled Robot ......... $15.00 Digital Trouble Shooting $12.50 
How to profit from your personal computer ......... $1100 sechoneAccesares $7.50 
An Invroduction to MicroprocessorsO............. $11.75 More telephone ccesecria. 2 $7.50 
- : . , ar Um $12.50 1 9aj a : 
: : : Socal Design UsingiCs . .... 24. 
280 Programming for Logic Design a $12.50 Statistical stat acento — ee ne 
280 Assembly Lanquage Programming............. 913-60  Funtamentals OF Dats Bac Systems $21.00 
Pay Roll & Cost Accounting* (Software to match $99)... $20.00 AGG idese for Desion Vin : 
Account Payable & Receivable* (Software to match $99) . $20.00 : “ : Ves $18.50 
General Ledger* (Software to match $99) .......... $20.00 Integrity & recovery in Computer Systems .. . . $12.50 
6502 Assembly Language Programming ............ $13.60 Management of Information Systems ...... . $11.00 
The 6800 Microprocessor «ssw $11.00 File Structure foy On-Line Core Systems ... . . $18.50 
Basic Microprocessors & the 6800 . so $16.00 es emer A be Taal is Core Systems ... pe 
Computer Mathematics ig |). we Sr, $16.00 — lr : 
Consumers guide to personal computing & Micreprocessors $11.00 Computer Security Risk Analysis bn $16.00 
Mini Computers, structure & programming .......... $18.00 Seabee pacset & Pattern recogfition. .... . $17.50 
Fundamentals & Applications of Digitallogic circuits .... $13.00 oGer) Erect es Security Systems .... .. . $16.00 
Small Computer systems Handbook ......5.......4.. $11.50 Printed Circuit Assembly a $6.50 
The first book of Microcomputers ........ ....... $6.50 Basic Mathematics oe > Ce ey 
ComputersinSeciety  .. . = =. = =. Se, 5 2 |... 50 
Diao eo ee eee $9.50 Mathematics for Electronics $9.50 
Standard Dictionary of Computers. .............. $25.00 Human Communication Handbook Voll... . . $12.00 
Programming Programmable calculators. ........... $13.50 C ter D oni Voie... ns 
eT rrrrrr—— e——“‘“‘“‘OCOCOCOCONCOCtsisC*CON me eS. LUhlUrmrrt—“‘“‘“‘(‘“ ‘<‘“‘( 
Oe $2.59 Computer Aided Design Techniques $22.00 
Portranwithstyie ... =  . $9.50 Electronic Game Projects | es $6.00 


TRS-80 Disk and other Mysteries “Pennington” 
"Nowinstock =... i $25.00 


The Floppy Doctor. Checks every sector of disk, motor speed 
head positioning, controller functions, status bits, etc. 
$25.00 
New DOS 80 — The latest and greatest from Apparat, variable 
length fields to 4K, mix and match drives on 1 cable. 

18 to 80 track. Security boot and much more . . .$149.50 
New DOS Pius — A very powerful disk operating system, too 
many features to list. send SAE for reviews and inform- 
ation... .........2........ 40 track $110.00 

35 track $99.00 

77 track $120.00 


New DOS — A scaled down version of 40 track $55.00 


the above 35 track $49.00 
Editor Assembler Plus -- Microsoft — Very powerful complete 
with debucger ..................... $34.00 
Basic Compiler -- Create fast Z80 code of your basic programs 
$202.00 

Level 3 Basic — get all the advantages of disk basic plus many 
extra features (disk or cassette). ........... $52.00 
Assembly Language Package — Complete Marco Assembly by 
oe $102.00 
Fortran — Microsoft — Fully compatable with TRS-DOS 
$102.00 


Packer — Comes with 16K, 32K & 48K versions; perhaps the 
best program written in 1979; remove rems & spaces, 
renumber, move and more — Disk add $5.00. 


$30.00 
Cione 2 — Copies system or data tapes, make backups of your 
Valuable programs... . . . «se es $18.00 


Print to L. Print — No Printer? Simply use this program to 

change all L. Prints to Prints or vice versa, other features. 

$10.00 

System Savers — FLEXI! and T DISK put your favourite M/L 
tape to disk or make back-ups of system tapes. 

$24.00 


Tape based labelling disassembler — this program assigns labels 
(where appropriate) to the routines in a machine language 
program. The output is almost identical to hand assembled 
sources cose. Because of the use of labels, it is a simple 
matter to make changes without loosing track of jump/ 
ee ee rr—C LCL $19.95 


_ Disk-based labelling disassembier -- as above but for disk 


OU e,rr——_er——“ ee $24.95 
Utility 1& 2 — from Instant ‘Software ~ 2 tapes 

New DOS 80 — comes in a brown and gold blocked plastic 
- cover with orange pages if your copy is d ifferent contact 

us or ——— It could be a forgery. 


: EDUCATION 
SBT — Structure Basic Translator -. write basic in a structured 
Ce . . . disk $23.00 
Teacher — Create your own texts store on datafile os ba 


; eS ek” (ick? 


= cat pee 


French/Italian/German — Each on disk, very powerful language 
CAI program. .... toe . +... @ach $23.00 

Assembly Language Instruction Course -. Audio cassettes, 
program cassette and reference book. Learn Assembly 
Language the easy way. This course guides you smoothly 
through the oo of esis Language without 
difficulty. ..... _ _............ $70.00 


HARDWARE 
Speed up now to 100% faster. Make your machine the fastest 
on the block (new improved model, now 4 speed) 


$35.00 
Coomeroms .................. 2 pads $8.50 
PeompcminrtFads................... 5 pads $37.50 
Giant Video Display Pads ............. 5 pads $37.50 
House brand 5% Diskettes............. 10 for $40.00 
Blank Computer Cassettes. ............2.. 5 for $9.00 
10 for $16.00 
earntniS. Ci‘“‘(‘(ts*é‘(C(#§$SC§CjCj jw wl $39.00 
Fine line graphics & lower case modification kit . . . .$150.00 
Tom memory 2500s... wc $57.00 
iumamiiation of above... ........... sees: $20.00 
installation of speed up mod. .............:: $45.00 
Emeric. ...................... $175.00 
meen. =i (ts;sttCdtlCtCj 8 8 wk. $25.00 
Lower case mod. (electric pencil type) Send keyboard via 
meen etc WWeinetall..........:.-.se.. $45.00 
Doubler — Double density for your machine ..... . $250.00 


OTHER PROGRAMS 
Terminal features multi-protocol capability — auto repeat keys — 
true break key — soft keys, user programmable -- forward 
or reverse scrolling — receive to disk file, printer or buffer. 


$88.00 

The Electric Paintbrush . A graphics language, very powerful 
$21.00 
Stimulating Simulations — from Personal Software. . . $21.00 
Goneral Mathematics... . . 6 et sa $12.50 
CCA DMS — Data Base rep.32K .......... Disk $95.00 


MU MATH from MICROSOFT — a fantastic mathematic 
program. «.. =. «i i‘(‘(‘ié(asltC*#éC(#$#«C(UC(j(j“ ts ws... Disk $77.00 

Azimuth Finder — he Radio gives beam heading, call 
signs & distance for 100’s of countries screen or printer 


$14.00 
Ham Package —- Instant Software. ........... . $10.00 
Music Tutor (Write music on your TRS-80)....... $12.00 
Opera by Acorn — got to be heard to be believed. . . . $16.00 
Engineers — Beam Analysis Program. ...... . . +. $25.00 


Common basic programs (matches Osborne book) . . . $17.50 
Adventure 9 (Ghost Town) . . 


Don’t boot-up 


without it! 


. Dhe‘'How To’ book of 
~ TRS-80,data recovery 


e 130 page, 8'% x 11 sortcover 

¢ Actual memory maps, samples 

¢ Detailed recovery instructions 

¢ Recover lost programs, DOS errors 
¢ Fix parity, gat and hit errors 

* Recover from unreadable directory 
e Fix Electric Pencil file errors 


ies. ates cule Hoe 54 
as sats ¢ Recover lost or killed files 


Oat S043 ALLOCATION. sdinite TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP. 


JUST $22.50 


arad “ 
errs bye ose seat ae 32 asa $123 BITED..... Davitt) 


Get it and unveil the many disk mysteries 


Word Processing deForest Style 


Using the best in word processing 
software the Magic Wand™, the 
best in letter quality printers the 
DIABLO, and the well-known 
TRS-80™ MOD Il. You 

have looked and looked for the 
best and now it is available from 


the Complete Computer Why buy a dedicated 
Company, deForest Software. word processor 


Word Processing at its best from 
$10,400. when for less money 


you can have a 
complete computer 
computers $450. system!! 


deForest Software 
26 Station Street, Nunawading, Vic., 3131. Phone.: (03) 877 6946 


Magic Wand available separately 
for the MOD II and other 


Magic Wand is a trademark of Small Business Applications, and TRS-80 is a trademark of Radio Shack. 


other advantages, I ought perhaps talk 
a bit on the simpler (?) task of inter- 
facing. Printers interface to their host 
computer via either a serial or a 
parallel interface. 

Because printer mechanics are much 
slower than electronics, many serial 
interfaces operate at a slow baud rate. 
Sometimes the maximum speed at 
which a printer will work (eg. 55cps) 
falls between two of the standard 
electronic baud rates — here, 300 
and 600 baud. If the computer 
transmits at 300 baud then the printer 
is not being used at its fastest pace but 
at 600 baud, the speed is too high for 
| it. The answer adopted by many 
manufacturers is to include a buffer 
(usually up to around 2k) inside the 
printer which will absorb occasional 
bursts at the higher rate without 
losing any characters. The problem 
of baud rate matching is still there and 
if the computer transmits a large chunk 
of data — eg. a listing — then the buffer 
will overflow in a very short time. If this 
type of operation is anticipated, it’s 
important to make sure that whatever 
serial interface is used possesses a 
handshaking control that can inhibit 
the computer from sending any more 
data after the printer buffer has been 
filled up. 

The proper answer is to use a parallel 
interface and there’s a so-called standard 
— the Centronics interface. Many people 
advertise that they follow _ this 
standard but occasionally I have known 
people to run into trouble; certain 
elements within the interface didn’t 
quite tie up as well as they should have 
— check therefore that your computer 
will interface satisfactorily. Hand- 
shaking is inherent in parallel interfaces 
and thus data transfer rate is not a 
problem. 

Another aspect of control is the VFU 
or Vertical Forms Unit which uses tape 
cartridges, punched tape or micro- 
processors and ROMs to govern the 
vertical movement of paper. The 
simplest example is the ‘forms-length’ 
switch that tells the printer how many 
lines there are on the form, thus 
enabling it to move the top of the next 
form after the previous one has been 
printed. I refer, of course, to 
continuous stationery. Other, more 
sophisticated, VF Us allow movement to 
one of several predefined positions on, 
for example, an invoice. These might 
mark the head of form, the start of an 
address, the first item line and the 
total box. Some manufacturers even 
provide battery backup to  main- 
tain the forms information in the event 
of a power failure!! The whole trend 
seems to be to shift a lot of the 
intelligence associated with form 
presentation from the computer into 
the printer and to offer the user more 
and more flexibility; personally I 
think that too much flexibility can 
often confuse the issue. 

The matrix printers also have a field 
day, thanks to microprocessor control. 
Apart from those facilities that I’ve 
already mentioned, there are other 
goodies such as the ability to change the 
number of characters per line or even 
to print double height, width or 
size characters; others allow multiple 
printing passes along the line to build up 
exotic characters. The enhanced matrix 
printers are heavily microprocessor 


Paper movement 


Hammer movement 


Print sequence 
for 7 x 7 matrix 


controlled and perform many of these 
functions. 

Word processing hasn’t been ignored 
either as several printers will justify the 
text for you and proportionally space it. 
The principle behind proportional 
spacing is that for ease of legibility each 
letter doesn’t occupy the same 
horizontal space. When allowance is 
made for this fact (ie. the print head 
doesn’t move along the same amount 
for each character) the result looks 
much better. 


Fig 8 


Conclusions 


I hope the foregoing has given 
prospective buyers some help in 
finding their way through the printer 
jungle. If I could crystal ball gaze then 
I’d say hang fire for a while as I suspect 
there are some interesting printers 
lurking in the wings, particularly in the 
area of dual-purpose and enhanced 
matrix printers. My advice for buying is 
to take your time and to decide what 
exactly are your requirements before 
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looking at any printers. That way you 
stand least chance of being swayed by 
all the frills and furbelows in your 
search for the printer that’s right for 
you. Also important, of course, is that 
you buy at the right price. 


Using the chart 


You will find that many figures in the 
chart are approximate; you should 
therefore only use it as a ‘broad-brush’ 


outline for making a preliminary choice. 
Where options are available they are 
indicated and a brief word given on the 
facilities offered. Don’t assume, because 
a feature is missing, that a particular 
printer hasn’t got it. It may mean that 
it simply wasn’t mentioned in the 
literature. The converse may also hold 
true. Another point to bear in mind is 
that many facilities are inter-related — 
such as selection of characters per line 
versus speed. 

To repeat, this chart is by no means 


exhaustive although it certainly 
exhausted me preparing it!! Make a few 
preliminary selections, send for the 


actual literature and, armed with your 
new found knowledge, 
pertinent questions. 


ask a few 


A few_ printer/keyboard com- 
binations that are usually considered as 
being terminals are not included in the 
chart, the distinction in some cases 
being a bit nebulous. 


Centronics 


Anadex 


ae [Be | Bae | pe 
8000 9500 M80B 700 


Model 


pe meraaian iy ( | D [pMm_|_DM__| DM_| DM | DM _ 

Line or character PR CR 3 2) CR 3) ee CR CR 
Soe che Max| ee a 80/ 
Min| Pig | ee ee oe 
Lines/min re 

Characters/line 

other| | 175/220| 72/96/120 manne mtomaee NERO mcm eee 
Characters/inch horizontal] | 10/16 
Lines/inch vertical] | 6/8 i me 


Proportional spacing 
Bidirectional printing 
Justification 
Multiple copies 
Ballistic head 


9000 

anetere. 
i oterese. 
eee jererere’ 

5555 see! 


Matrix format ks or 7% 
ange print size 

Change type font rr : ee 

No. in character set — a 96 


Headlife (million chrs) 
Descenders 
Underlining 


Ribbon life 
(million chrs) 


Re er ee sel a 


carbon}: 2 5 
Mobius loop type? Re 
Graphics 
Bidirectional movement 
Pin feed 
tractors 
ual tractor 
Paper widths 


Friction feed 
Sheet feeder 
Paper cutter 
Serial interface 


eee 
RQ A 5 Bo 
| 9600 | 9600 _ 


2000 
IRQ ONS 
eotaseee coetone 
ececete 
acatete retatecetes 
S555 See 
3 


Max baud rate oN NN REAM BE 
Buffer Opt. AS NN Eee ARS QW Eee es ee ee 
Fixed] ee ike pt Se eee 


Parallel interface 
Parallel transfer rate (ch/sec) 


NN 
p00 


Self-test aa 
VFU Operator controlled Po ee | ees 
Swicchable forms length Horiz.& vert forms posn. Pe eee ee 
Punched tape Eien aoe | eee © ae eetees Wee os ae 
8 Channel cartridge Saee eae aeee pee ee Poe ha en 
Electronic + No. channels Eee}: —— eee eet 
Paper-out se nsor # i ie. pe See fe eee eee 
Measurement in inches width| TB 
depth} iB 
height cee 
Approx weight (Ibs) [Ea i eee ee es es Ee 
Cost $950 $2000 $800 $2700 $2700 $3300 $4100 $4200 | $1090 $14( 


32 APC 


Dot Matrix 
Daisy Wheel 
Drum 
Spin Wheel 
Golf Ball 
Comb 
Chain 


Print Head 

Pressure Sensitive 

Electro Sensitive 

Thermal 

Half Space Facility Please note the prices shown are only 
Optional approximate and may vary substantially 
Standard between dealers. 


Diablo Malibu | MEMEC | Newbear OKI 
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8300 80 125 
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The Worlds Most 


Intelligent Printer 


HY-Q 1000 


\ 


Add super printing to your 
computer deal...the smart way 
.... for under $300 


auto column layout mode 


Logic controlled by five e Automatic storage of often @ Automatic printing of VER- @® Allows carriage return with- 
microprocessors used formats (tabs, spacing TICAL lines (to separate col- out line feed 
mns) 
Non-volatile resident ele 2 @ Allows line feed without car- 
memory @ Automatic storage of often @ Automatic relocation key riage return 
. sed phrases 
Automatic error correction yesies: @ All printing elements ® Electronic tab set 
eee ei octer to acom- ¥ ie dee keyboard stan- Multi-lingual ® Electronic tab clear 
: @ Automatic decimal point @® §| ; 
3 ; ectronic tab k 
Proportional Spacing (with @ Receive only printer location ZY 
1/ h | | @ Function to cancel all tab 
60 inch resolution) : @ Automatic column layout @ Automatic carriage posi- margin and spacing formats 
Pica size type at 10 char- @ been aetna coed oF tioning | 
acters per inch era @® Electronic margin set 
Ree e 20 CPS (Minimum) epee: 
Elite size type at 12 char- | | . @ Electronic digital readout to @® Electronic margin reset 
acters per inch @ 13.2 inch printing line show: 
” | | Number of characters till @ Automatic backspacing of 
Mikron size type at 15 char- @ 17" paper width capacity aRectlise 1/10, 1/12, 1/15 or 1/60 
gee ek @ 132 columns at 10 charac- Number of lines till end of dae 
1, 1%, 2, 2%, 3, 3% line Lares PEEIOE! page @ Switch and software select- 
spacing @ 158 columns at 12 charac- An existing error condi- able auto carriage return and 
ters per inch tion line feed on carriage return 
Software select: @ 198 columns at 15 charac- Selected automatic func- @ Automatic recall of often 
Normal print ters per inch MOUS used formats 
Normal print, underlined A fod Switch selectable strobe, 
Bold print @ Automatic paper tee busy and acknowledge polar- @ Automatic recall of often 
Bold print, underlined ®@ Built-in anti glare shield ities on centronics 779 inter- used phrases 
Reverse print (white on x 5 Fahy face 
black) @ Accepts carbon or fabric oe 
ribbon cartridge Signal light indicates whenin @ 100 printable characters 
: upper case : 
@ Various color ribbons avail- HP @ Electronic keyboard 
@ Automatic carriage return able Switch and software select- ait: 
at end of line able upper case/lower case @ Daisy wheel printing ele- 
@ Automatic centering of normal ment 
titles ee 
: S'gnal light indicates when in @ Noise reduction kit (factory 


installed) 


COMPLETE WORD PROCESSING SYSTEM WITH 32K CBM, TWIN MINI FLOPPIES AND XYMEC FOR AROUND $8,000. 


COMPUTERWARE, 305 LA TROBE STREET, MELBOURNE 3000. 


TELEPHONE: (03) 602 1006 


Dot Matrix 

Daisy Wheel 
Drum 

Spin Wheel 

Golf Ball 

Comb 

Chain 

Print Head 
Pressure Sensitive 
Electro Sensitive 
Thermal 

Half Space Facility 
Optional 
Standard 


Model 
Print mechanism type 
Line or character 


Speed cps Max 
Min 
Lines/min Max 
Min 
Characters/line 80 
132 
other 
Characters/inch horizontal 
Lines/inch vertical 
Proportional spacing 
Bidirectional printing 
Justification 
“Aultiple copies 
Ballistic head 
Matrix format 
Change print size 
Change type font 
No. in character set 
Headlife (million chrs) 
Descenders 
Underlining 
Ribbon life normal 
(million chrs) carbon 
Mobius loop type? 
Graphics 
Bidirectional movement 
Pin feed 
Tractors 
Dual tractor 
Paper widths Min 
Max 
Friction feed 
Sheet feeder 
Paper cutter 
| Serial interface 
|. Max baud rate 
| Buffer Opt. 
| Fixed 


Parallel interface 


| Parallel transfer rate (ch/sec) 
Self-test 


VEU 


| Switchable forms length 
| Punched tape 
| 8 Channel cartridge 


. 


Electronic + No, channels 


Paper-out sensor 

Measurement in inches width 
depth 
height 


| Approx weight (lbs) 


| Cost 


— 


Paper Terminet 


Tiger 


| Paper |Sprint | M MT 

| Tiger {5 80-MC 1602 200 
[pM [DW [DM | Di 
| CR 


Qume 


10/16.5 


CI OOOO OOOO OOOO OOOO 


ive) 
a 
~] 


x 


WN 


aratatetetetetatatstetstatetetete’ 
ocececestateteteseesererovetecetes: 


SW 7 
— WG X 
NN UY 


MIG 


te 
ets 
sees 

3% 

% 
es 
So 

% 
Sod 
% 
. 
: 
: 
> 
atte 
otets 
cate 
Cie 


Boece: : W 


6 
100 


128 


eee 

6A 
64 

Sane a 


li 


: kt 19 
: ol 


OOOO 
rotetetete" 


RN 
ere te tate! 
etetetete®, 
orate ta te 
fete 
ete tetete! 
. % 
* 

» etl 
* ee) 


on 


bi 
rt 109 
ol 


osecececocotete’ 
eoesestcetotes 

SRS 

egesete’ 


RO I TI NON NT ara NN Oi he N.C Si he NO Bi 
CESS ROO, MRI NR IRR Se 


9600 
——— 
Reman Gee See 


co 
op) 
=) 
2 


bo 
on 
cop) 
bo 
oO 
lop) 


resatetatetatanstonetatcosecetarecatetetated secesececerereteteretetatetarettereeateeeeoenereneParrntensentenrtenrneertenonteen 


fase: 
rote! 
5 
rote! 
re! 
e 
ef 
5 
vosete’ 
ra ete' 
ecetee 
re 
5 
5 
re 


ef ese. 
eeretetetate® Re 


Ue ewe 
Eien eee a ae 
CEES ae Ss Se 
(ees See 

$1000 | $4000 $2800 


etete 
econ otatete 

etetete eatateretateteratatenssBetetetatetctatetstacensessseseretetstatetetatecetstapeceteetetetatetet 
SOSSSO TO RN . 


i 


9 


en} 


Alon rok: 
Tort OUR 
© anette 


‘e! 
ve! 
e 
re! 
e 
5 
5 
0! 
0 
se! 
' 
5 


$1900 


APC 35 


AT LAST! 


AREAL COMPUTER 


IN KIT FORM 


Real Computing Power 
available at kit prices 


The Compukit 101 is a real computer — 
start with 4K RAM memory and full 8K 
Microsoft Basic in ROM. The Compukit 
101 connects directly to your TV — just 
assemble, hit ‘RETURN’ and GO! A 
cassette interface allows you to use a 
normal cassette recorder to save and load 
programs. 


Because the Compukit is available only as 
a kit, the savings are enormous. 


Look at these features 


* The Compukit 101 is based around the 
ultra-powerful 6502 microprocessor — 
best value and most powerful 
microprocessor. 


* Steady clear picture using 50MHz 
refresh 


* Display of 48 characters x 16 lines — 1K 
memory mapped video system providing 
high speed access to screen display for 
games and graphics. 


* Extensive 256 character set which 
includes full upper and lower case, 
mathematical symbols, and graphics 
characters. 


* Full 8K Microsoft Basic in ROM 
compatible with APPLE, PET, SORCERER 
programs — much faster than currently 
available personal computers. 


* Video output and VHF high grade 
modulator which connects directly to the 
aerial socket of your TV set. 


* Fully stabilised 5V power supply, 
including transformer. 


Rugged construction 


A full and detailed assembly instruction 
manual is included with the Compukit 
101. Only the best materials have been 
used for this kit: 


* High quality thru plated Printed Circuit 
Board with all 1.C.s mounted on 
sockets. 


* Clear, easy-to-follow layout. Simple 
soldering due to clear and concise 
instructions compiled by Dr. T. Berk. 


* Professional 52 key QWERTY 
keyboard in 3 colours — software 
polled, meaning that all debouncing and 
key decoding is done in software. 


* Absolutely no extras required. 


To: MELBOURNE HOUSE (Australia) PTY LTD 


Please send me 


__Compukit 101 kit, including all parts, manual, 


| 

| 

| RF modulator and power supply 
__Additional 4K RAM Memory (fits on board) 
__Case for Compukit 

| __Assembler/Editor tape 
__ Screen Editor tape 

| __ Space Invaders (8K) 
| 

| 

| 

| 
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Address: 


24 Peel Street, Collingwood 3066, Victoria a 


$ 595.00 
85.00 
80.00 
25.00 

6.95 
14.95 


| enclose cheque for $ 


Postcode: ars ee 


Tested and Tried 


The Compukit 101 is Europe's best selling 
computer kit, with good reason. And now 
it's available in Australia, fully modified 
for VHF television. 


* Up to 8K RAM can be mounted on 
board. (4K RAM addition only $85). 


* 40-line expansion interface socket on 
board for attachment of extender card 
containing 24K RAM and disk controller 
(Ohio Scientific compatible). 


* RS232 interface on board for printer 
connection. 


* Standard KANSAS CITY tape interface 
providing high reliability program storage 
— use on any standard domestic tape or 
Cassette recorder. 


If You Want to Learn about 
Computers, But Didn’t Know 
which Machine to Buy, then 
this is the Machine for You 


The Compukit 101 allows you to develop 
programs in either BASIC or machine 
language. 


* The BASIC is the best BASIC 
developed: Microsoft are internationally 
recognised as the industry leader. 


* Number range from 10 *“to 10**%. 


* Scientific functions (such as EXP(X), 
SIN(X), LOG(X), etc), string variables, 
string functions, subscripted variables. 


* 6502 machine code accessible through 
powerful 2K machine code monitor on 
board. 


No Extras Needed — 
Just Hit RETURN and Go 


The Compukit 101 is available complete 
for $595. No hidden extras. Includes RF 
modulator, Power Supply, Manual, Sales 
Tax, Post and Packing. 


FREE Sampler tape 
including powerful 
DISASSEMBLER and 
MONITOR with each 
kit. 


FREE Space Invaders 
(8K) program with 4K 
RAM add-on if ordered 
with Compukit 101 kit. 


ANNOUNCING 


QUALITY SOFTWARE 


TRS-80 


ADVENTURE 


ADVENTURE is incredibly complex, fascinating and 
challenging — it is like no other computer program you have 
ever seen. ‘Out of 50 programs reviewed, ADVENTURE was 
rated No. 1... highly recommended” — 80 Software Critique. 

Defeat exotic wild animals to get treasures or work out 
how to get out of a quicksand bog — Nine different 
adventures now available — ADVENTURELAND, PIRATES 
ADVENTURE, MISSION IMPOSSIBLE, VOODOO CASTLE, 
THE COUNT, STRANGE ODYSSEY, MYSTERY FUN 
HOUSE, PYRAMID OF DOOM and GHOST TOWN. 


16K $19.50 ea. 
INVADERS PLUS 


Written in machine language for rapid action, this is the best 
TRS 80 version of the Space Invaders video game: totally 
graphic and twice the speed of Alien Invaders; includes 
sound!! Nine levels of play from beginner to expert (almost 


impossible to beat at level 9). 16K $24.50 


EDITOR ASSEMBLER PLUS 


Plus what? Well you get the 

features of T-Bug and the original 
i assembler/editor plus macros and 
conditional assembly, plus extra 
commands like substitute, move, 
copy and extend, plus Z-Bug a 
powerful debugging monitor with 
an 8 level breakpoint capability. 


16K $39.50 


SCORE=00602 HI-SCORE=00000 


APPLE 
INVADER 


To MELBOURNE HOUSE (Australia) PTY LTD 
| 24 Peel Street, Collingwood 3066, Victoria 


| PRIS Bir 5c, Sie One ga wee te ee ee microcomputer. 


ie Please send me your software catalogue. | enclose a stamped | 
addressed envelope. 


| a Pidase sendsne. i Rice ne a sates 
| | enclose a cheque for $ (plus $1 for post and packing). | 
| Name: | 
| Address: 
| 
| | 
Postcode: 
Bee 


ee a via 


APPLE II 
VISICALC 


Hailed as the single most important piece of software, 
reviewed brilliantly in all the major magazines, VISICALC can 
do all your sales projections, cash flow, income tax, costing 
estimates, wages or engineering changes. 

Includes book and step-by-step instructions for the 
complete beginner. 

Cannot be recommended too highly. VISICALC alone 
justifies the purchase of an APPLE II!! 

$195.00 


32K + DISK 
ADVENTURE 


All the brilliant adventures as for the TRS-80 (see above) now 
available for the APPLE. 
32K $19.50 ea. 


SUPER INVADERS 


The video game that has swept the world now comes into 
your own home — this is the original Invaders game — 
Original graphics and sound: 55 aliens advance and shower 
you with lethal arrows; as you shoot them they quicken their 
descent. Action twice as fast as other invader games. 


32K $29.50 


ZX-80 


30 PROGRAMS FOR THE 
SINCLAIR ZX-80 


This unique book contains 30 programs all designed 
to fit in the 1K version of the Sinclair ZX-80!! With 
this book, you will realise that the ZX-80 is more 
powerful than you imagined. 

112 pages packed with information! 

Programs include LUNAR LANDER, BLACKJACK, 
LINE RENUMBER, MEMORY LEFT, GOMOKU, 
NOUGHTS AND CROSSES, MASTERMIND, HORSE 
RACE, DR. ZX 80, LIFE and 20 others. 

lllustrates all programming techniques including 
USR function, PEEKs and POKEs. 


BOOK $12.50 


-. COMPUTER ANSWERS — 


Into the 
unknown 


With regard to the Sinclair 
ZX80 and the Acorn Atom: 
(1) Would it be possible for a 
user to construct a printer 
interface for the ZX80 that’s 
currently on the market? 
Which printers would be 
suitable? 


(2)Would the fact that the 
ZX80 has a Z80 type CPU 
rather than the Atom’s 6502 
give the ZX80 any great 
advantage so far as the user 
is concerned? 

L Wood. 


I never fail to be amazed by 
what some people get up to! 
However, I shall assume in 
this case you mean an average 
user, without specialist elec- 
tronic expertise, but with the 
ability to follow instructions 
carefully — and who can sol- 
der well. 

Taking that as our basis, 
then I think I must answer 
‘no’ to your first question. 
The ZX80 is indeed ingenious 
in offering the facilities it 
does — in a compact unit, and 
at a low price. However, this 
is achieved at the expense of 
a number of non-standard 
(perhaps I should say ‘innov- 
ative’) features. These com- 
bine to make the interfacing 
of a standard model 

printer a difficult matter. 
For a start, virtually all 
printers (apart from IBM 
ones, and Telex printers) use 
the ASCII character code. 
The ZX80 does not. That 
means you would have to use 
a lot of the ZX80 memory to 
contain a code translation 
program —or have another 
micro between it and the 
printer do to the job! 
Secondly, the I/O routines 
make more than one use of 
some areas of memory (hence) 
the screen blanks out during 
keyboard input and program 
running) ... therefore I/O 
routines are also non-standard. 
And finally you need to 
buffer the bus lines before 
really contemplating connec- 
ting anything to them. I’m 
sure someone will soon prove 
me over-pessimistic by letting 
us know how they’ve attached 
a printer to a ZX80; for the 
rest of us it’s a question of 
waiting for the special Sinclair 
printer to become available. 


of 
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yours. 


On your secona question 
once again the answer really 
hinges around ‘who is the 
user’. If you are only working 
in Basic (or some other high- 
level language) then there is 
really no noticeable differ- 
ence in principle between 
machines using 6502s and 
those using Z80s. In fact, 
other things, such as the 
particular implementation of 
Basic used with your machine 
will cause the most marked 
differences. The one _ that 
might show up is speed, and 
then only if the Z80 is a 
Z80A being run at a full 
4 MHz. Even then, I some- 
times wonder if a difference 
in speed of that order is sig- 
nificant to the typical amat- 
eur user. 


Where the differences do 
show up is in machine code, 
or assembler language prog- 
ramming. Even then, while 
the Z80 has a more powerful 
instruction set, there are those 
programmers who prefer to 
work with 6502 assembler 
language. So, to sum up, the 
type of micro-processor used 
is unlikely to be significant 
in choosing between’ the 
Acorn Atom and the ZX80. 

P MclIlmoyle 


Program puzzle 


I’ve seen expressions like X=A 
AND 127 in programs and I 
ean’t work out what they are. 
Can you help? H Elliott. 


You will need to know a 
little about binary and mach- 
ine code to actually under- 
stand their purpose rather than 
just what it is they do. Essen- 
tially the statement above 
chops off the left-most bit of 
an 8-bit byte. The operators 
AND, OR and NOT are called 
logical operators. If 0 repres- 
ents ‘false’ and 1 (on some 
Basics -1) represents ‘true’ 
then here is a table for the 
most commonly used oper- 
ators: 


ut 7 Tle 


jas 


“I’m most terribly sorry about this, Mrs Kewbeer, we’ve had no end of trouble since we 


Each month Sheridan Williams and his panel of consultants answer readers ques- 
tions. Topics may be hardware — from kits to mainframes, or software — from 
differential equations and statistics to file handling or sorting; the choice is 


Unadventurous 
games 


1’m bored stiff with computer 
games that involve killing 
Klingons, Robots, Piranhas, 
Space Invaders, Androids, 
and who knows what else. 
I’m also bored with computer 
versions of chess, Othello, 
draughts, pontoon etc. What’s 
next, other than suicide? 

J James. 


How about a game called 
‘Adventure’? There are 
dwarves, dragons, trolls, 
pirates, snakes and other 
nasties in this game and it’s 
up to you whether you kill 
them or not. As you have 
this aversion to killing per- 
haps you could try ‘stroking’ 
them instead. 

Adventure is a totally 
different type of computer 
game, unlike any that you 
will have seen already. Before 
you get too excited, there 
might not be a version avail- 
able for your machine, and 
even if there were it would 
not be worth getting unless 
you had disks. Still we can 
dream; let’s assume that it 
is available for your machine. 


A ANDB 


There are others like NAND, 
NOR and IMP, but not many 
Basics support these. So, to 
answer your question; 127 in 
8-bit binary is 91111111 and, 
if A has the value 19991111, 
then X=99091111. The ex- 
pression you gave could be 


installed acomputer in the office”’ 


Sheridan Williams 


A ORB 


Here’s an analogy: If you 
think of most computer games 
as ‘films’ then Adventure can 
be likened to a ‘book’. Ina 
film you are given very little 
chance of fantasising, but 
with a book you can conjure 
up your own mental pictures. 
Adventure is like that, It is 
an adventure story that you 
can control, the object being 
to find your way into a cave 
system and collect lots of 
hidden treasure. The more 
you collect the greater your 
score, Along your journey a 
great many things can happen 
and you must find the correct 
course of action to proceed, 
Before you think ‘yawn’ I 
must tell you that when I 
tried Adventure it totally 
ruined a whole weekend. I 
started playing at 10am on 
Saturday and apart from 
about six hours’ sleep, I was 
still playing at 1130pm on 
Sunday night! And I still only 
scored 200 out of 380. In 
other words, I had only 
covered just over one half of 
the cave system and this was 
only a small version of the 
game. The versions I have 
used are on a PDP11 and an 
RML 380Z. If you can get a 
copy then jump at the chance. 


A XOR B 


AEQVB 


replaced by IF A>127 THEN 
A=A-128. You can try PRINT 
143 AND 127 in the direct 
mode. Be warned, however 
some Basics do not support 
logical operators in arith- 
oe expressions. 
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The early SuperBrain adverts seemed too good to be true — then subsequent delays in its reaching 


the market place sparked off rumours of trouble. Now that the SuperBrains are here, do they live up to 
those original ad claims? Sue Eisenbach investigates. . . 


Hardware 


The Superbrain QD is a single unit per- 
sonal computer weighing approximately 
23kg and with physical dimensions 
54em wide by 57cm deep by 3/cm 
high. Both in appearance and weight it 
seems like a VDU and, in fact, Intertec 
do market several VDUs in the same, 
attractive, white and grey structural 
foam case. However, in performance 
terms, it is, of course, a far cry from the 
humble glass teletype. The top of the 
ease is attached to the base by means 
of four securing screws. Inside, the sys- 
tem is seen to be divided into four self- 
contained modules — the keyboard/ 
CPU; the disk drives; the shielded CRT 
and the power supply. All are easily 
accessible without further fiddling 


except for the disk drives which require 
the release of another two fixing screws 
(each) before they are detached and 
available for inspection. 

The heart of any SuperBrain is the 
CPU/keyboard module. This con- 
tains two 4 MHz Z80As — one to handle 
the processor and screen I/O while the 
other takes care of disk I/O. The Super- 
Brain QD comes with 64k of dynamic 
RAM as standard (32 4116s) whereas 
an ordinary SuperBrain comes with 32k 
as standard but with sockets for another 
32k. The machine also has 1k of static 
RAM for use by the second processor 
and 2k of ROM for bootstrapping at 
power-up. The rest of the board con- 
tains the character and keyboard enco- 
der circuitry, the disk controller 
(FD1791) and the communication elec- 


tronics — including two serial ports 
(switchable synchronous or asynchro- 
nous) which are under software control. 
Thus baud rate, parity, the number of 
stop bits and the transmission mode can 
be set from the keyboard. A 22-pin 
cable connector handles power and sig- 
nals and a second 40-pin Z80A data bus 
connector is available for future exapan- 
sion. At the moment, according to the 
documentation, a Centronics compati- 
ble parallel interface can be connected 
directly to this bus. Also promised (but 
not yet available) is an S100 bus adapter 
to allow the attachment of a single 
S100 board inside the SuperBrain case, 
next to the disk drives. 

The keyboard generates the full 128 
ASCII character set. The 76 keys 
include a separate numeric pad with a 
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Computer Country Py, 


Ltd. 


“THE MICROCOMPUTER PROFESSIONALS” 


Thinking of purchasing a microcomputer system or adding to the one you 
already have? Make a good investment — invest a little bit of time to talk to the 
professionals at Computer Country. Remember the quality of the after-sales 
hardware service and continual after-sales software and hardware advice you get 
is just as important as the price of the system you buy. Come and have a chat 
with the professionals of Computer Country just once and you’ll realise how much 
help we can be in enabling you to get the most out of your microcomputer system. 

Computer Country stocks a wide range of microcomputer hardware including 
the Apple, Northstar, Commodore, Texas Instruments, NEC, Impact Data and 
many more. We carry a wide range of software for many systems including the 
TRS-80. We can also help you in customising software for your specific applic- 


ation. 


Our service department not only completely backs up all hardware purchased 
from us, but invites enquiries from ‘those who have purchased elsewhere and have 


hard-to-fix problems. 


MAKE A SMART MOVE — COME TO 


Computer Country Pry. Ltd 


338 QUEEN STREET, MELBOURNE, VIC. 3000 
Telephone: (03) 329 7533 


SORCERER SOFTWARE 


SYSTEM 2 by Richard Swannell, loads into the top of available RAM and becomes an integral part of the BASIC 

language. All commands are single keystroke. SYSTEM 2 is written in Z80 and provides the following features: 

1. SCREEN EDITOR. Use the editor to insert, replace, delete or rubout characters in your BASIC program. Watch the 
line change on the screen! Gone are the days of typing in a whole line to change one character! 

2. FUNCTION KEYS. SYSTEM 2 allows 12 keys to be programmed to represent one or more characters or up to 
several lines of text each! After a key is programmed, by simply hitting key, all the text is’sent to the processor 
just as if you typed it in on the keyboard! Function keys may be used in all modes of operation, including the 
editor. This feature is handy for lengthy and/or often used commands and may include multiple statements. 

3. RENUMBERING ROUTINE. With a single keystroke your program is renumbered. Starting line number and 
increment may be changed. 

4. BASIC BUFFER PROTECTOR. SYSTEM 2 sends a (CR) when the BASIC BUFFER is full. This prevents BASIC from 
crashing. 

5. PRINTER DRIVER. Simply hit CTRL P to direct output to Centronics printer. 

6. RIVIVAL ROUTINE. If NEW or CLOAD are typed, or RESET is hit by mistake, your program may be recovered. This 
is a safety device. 

OTHER FEATURES 

— RUNSTOP stops execution until any other key is hit. 

— CLEAR clears screen then sends a (CR). Hit CLEAR to start on ‘new page’. 

— CTRL characters such as ESC. LF and CLEAR don’t return 72SN ERROR. 

— RUB doesn’t require the SHIFT key to be depressed. This quickens editing. 

— Includes a Real Time Random Number Generator. 

— Returns automatically to BASIC after TAPE CRC ERROR while CLOADing. 

— Suppresses premature CRLF. Normally, if RUB is used extensively while typing in a BASIC line, the cursor will 
drop down to the next line before reaching the end of the current line. SYSTEM 2 prevents this. 

— SYSTEM 2 requires 2K of memory and is available in 8, 16, 32 & 48K versions. $35.50 


RS232 PRINTER DRIVER. Requires 250 bytes of memory and-is relocatable. Suitable for MONITOR, STANDARD 
BASIC, WORD PROCESSOR PAC & DEVELOPMENT PAC. Stores each character in a buffer then sends the whole line 
at once, which solves timing problems. $10.00 


COMBINED SYSTEM 2 & RS232 PRINTER DRIVER. SYSTEM 2 with the RS232 printer driver instead of Centronics 
printer driver. $40.00 


LUNA LANDER. Written in 280 and Basic and requiring 16K, LUNA LANDER uses graphics to the full. Land you craft 
on the moon in real time. But be careful to land softly, otherwise you will see your LANDER crumple before your very 
eyes! $15.00 


SYSTEM SOFTWARE 


1 Kent Street, Bicton, 6157 Australia 


Program comes on cassette and includes full documentation. Specify size of 
RAM. Prices in Australian Dollars. Add $2 for overseas airmail. 
SORCERER is a trade mark of EXIDY INC. 


SOFTWARE 


AUSTRALIA’S MOST 
COMPREHENSIVE 
CATALOGUE 


SEAHORSE 
supplies more than 
470 programmes from: 

MUSE / PROGRAMMA / MICROSOFT 
MICROSENSE / LIFEBOAT 
GEMSOFT 
for the 
APPLE 
CBM ‘PET’ 

TRS-80 
SORCERER 
$1.00 inc. p & p refundable with order 
Please specify your computer. 
SEAHORSE COMPUTER SERVICES 
P.O. Box 47, Camden, N.S.W. 2570 
Old S. Rd. Razorback, N.S.W. 
Telephone: (046) 366 131 


row of cursor control keys and an alpha- 
lock. A nice feature is the pair of red 
keys at the lower corners of they key- 
board. When depressed singly these have 
no effect; when depressed together how- 
ever, the system re-boots itself — a two- 
handed operation which makes an 
accidental re-boot very hard to do. The 
only way I could get the screen to clear 
was “L*K*J (where * = 
which is not ideal. 

The CRT consists of a 30cm P4 
phosphor tube mounted in an alumin- 
ium chassis whose screen displays 24 
lines of 80 characters. The white 
characters on a grey background are 
composed of a rather cramped 5x7 dot 
matrix on a 7x10 character field. The 
result is that some of the lower case 
letters are somewhat unconventionally 
formed, especially those requiring des- 
cenders — the whole gives a vague 
‘ransom note’ impression. The video cir- 
cuit is mounted in the base of the CRT 
chassis and is easily accessible. 

The SuperBrain QD is supplied with 
twin Shugart double-sided, double- 
density mini drives (Model 450) which 
on the review machine were completely 
| reliable and noticeably quieter than 
single-sided drives. Each disk holds 338 
kbytes formatted (700k unformatted) 
in G8 sectors at 512 bytes/sector — 
which makes the reading of normal 128 
bytes/sector disks rather complicated. 
Average access time is 250 milliseconds 
(35ms_ track-to-track) with a transfer 
rate of 250 kbits/second from 300 rpm 
drives. 

The 240 V power supply is fitted 
here. Bad placement of the trans- 
formers can cause a screen waver but 
the review machine’s transformers were 
all fitted behind the drives and caused 
no discernible interference. 


Software 


The system boots in with 

“64K SUPERBRAIN QUAD DENSITY 
DOS VER 3.0 FOR CP/M 2.2” 

at the top of the screen. Along with 
CP/M 2.2, the review machine was 
supplied with both the compiler and 
interpreter for Microsoft’s MBasic 5.0, 
Digital Research’s new PL/1 compiler, 
SORCIM Pascal/M and Wordstar. Super- 
Brain’s operating system contains 
several utility programs to deal with, 
for instance, the conversion of 128 
bytes/sector disks to the 512 bytes/ 
sector required by the latest DOS sys- 
tem. I never actually succeeded in get- 
ting this one to work — the program 
always failed with a ‘disk not ready’ 
message, so it can’t be as straightfor- 
ward as it seems and certainly more 
complex than on some other machines I 
have used. The two serial ports, on the 
other hand, can be easily re-configured 
by means of the program CONFIGUR, 
whereby the baud rate, parity etc. can 
be changed simply by selecting the re- 
quired value from a menu. 

PIP contains two functions, INP and 
OUT, which, according to the manual, 
allow the SuperBrain to be connected 
(and to behave as a dumb terminal) 
to another computer or to permit the 
transfer of ASCII or Hex files between 
the two machines. After some hours of 
struggling to make the connection with 
an LSI 11 according to the manual, I 


discovered that an extra signal was 


‘control’) , 


drives. 


required to make contact with the 
SuperBrain. 

Once that was accomplished I had 
no trouble connecting up and transfer- 
ring files from the LSI 11 to the Super- 
Brain via INP. 

There is a size limitation of 25k per 
file and this must contain all the dia- 
logue between the keyboard and the 
remote processor, as well as the file 
data itself. It is, of course, necessary to 
edit this dialogue out to return the file 
to its original state. I was also able to 
use the SuperBrain as a dumb terminal 
via INP, although the SuperBrain was 
not as dumb as I would have liked. 
The connection could be broken for 
instance by rapidly striking one or more 
of the keys, in which case PIP was liable 
to abort. Fortunately, upon re-connec- 
tion, everything was usually all right. 
Another way to break the connection 
was to attempt to list rubbish (e.g. 
a binary file) on the screen in which 
case PIP again would abort, but the LSI 
would continue listing out to nothing. 

OUT should have enabled the trans- 
fer of files from the SuperBrain to the 


Technical Data 


CPU: 2 Z80A 4 MHz 
Memory: 
Keyboard: 
Screen: 


76 keys, full ASCII 
12” white on grey © 


Cassette: N/A 


Disks: 
Printer: N/A 

Bus: Z80A 40-pin data bus 
Ports: 2 serial 


System Software: CP/M 
Languages: 


A trepanned SuperBrain — note the heavy shielding between CRT and disk 


other machine. After failing to get this 
to work, I was informed that this ver- 
sion of OUT contained a bug, the patch 
for which was still on its way from 
America. 

The BIOS portion of DOS is provid- 
ed as a source program to simplify 
modifications to the peripheral drivers. 


The latest Wordstar contains 
the nice feature of displaying a direc- 
tory listing just before you load the file 
in, so that forgetful operators can 
remind themselves of the precise name 
of the file they require without having 
to return to operating system level. 
You can also switch disks (the ‘logged — 
in disk’) without leaving Wordstar — 
so that you could keep all the text files 
on one disk, and Wordstar itself, write- 
protected if necessary, on another. Long 
sessions could ensue without ever 
leaving Wordstar or having to re-set all 
those editing parameters — the package 
becomes more like a full operating sys- 
tem every time I use it! , 

Pascal/M is a fairly large Pascal com- 
piler requiring at least 56k of memory 


64k dynamic RAM, 1k static RAM, 2k ROM 


2 drives, 544” double density, double sided 


Basic 80, PL1, Pascal/M, 8080 assembler 
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and compiling to pseudo-machine code 
(p-code). This implementation is ‘exten- 
ded’ using UCSD and the definition of 
ADA for guidance. Such extensions in- 
clude SEGMENTation, STRINGs and 
string functions, untyped files, an 
extended character set for identifier 
names, direct access files and a random 
number generator. 

Digital Research’s PL/1—80 is the 
first implementation of PL/1 on a micro 
that I’ve seen. It is based on the ANSI 
General Purpose Subset (Subset G). 
The subset G does not include the fol- 
lowing attributes or functions: 
DEFINED, FLOAT, DECIMAL, LIKE, 
PICTURE, FILE (allowed only in an 
OPEN statement), asterisk extents, 
dynamic arrays, ATANH, DATE, 
STRING, and TIME VALID; while the 
following features have been added: 
YREPLACE, READ and WRITE for 
variable length ASCII records, GET 
EDIT extended to full record input in 
a format, intrinsic functions ASCII 
and RANK. In order to run a PL/1 
program it must first be compiled using 
a three-pass compiler which produces 
relocatable machine code, and then 
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linked with the runtime subroutine 


library before it can be executed. 


Potential 


With its neat, integral appearance and 
CP/M operating system, the Super- 
Brain was designed to fit into a commer- 
cial environment. Other than Wordstar, 
1 was not supplied with any application 
software on the review machine 
although plenty of CP/M software is 
available. I was lent a manual for 
Data Star, a filing system which per- 
mits the entry of information via forms 
on the screen, with range and format 
checking, into a file with multiple 
keys. According to its documentation, 
Data Star allows a user to select records 
satisfying given criteria and can be 
used in conjunction with programs in 
most languages. 

Either the second serial port or the 
Centronics compatible connector can be 
used to interface a printer to the Super- 
Brain and that about exhausts the phy- 
sical enhancements possible on the 
single stand-alone machine. Although 
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this is not necessarily a limiting factor — 
64k RAM and 680k storage constitute 
a pretty respectable micro-offering in 
the commerical environment — 
Intertec’s plans to provide a link-up 
capability through the Compustar and 
the machine’s ability to behave like a 
terminal of arbitrary intelligence, make 
the SuperBrain a reasonable prospect 
for any multi-user or distributed proces- 
sing application. I particularly liked the 
fact that the multi-user system allows 
for the sharing of expensive perhi- 
pherals without overloading either the 
processors or the data-bus — a mistake 
which some of Intertec’s competitors 
have made to their cost. 

As an intelligent terminal in a distri- 
buted processing system, the Super- 
Brain certainly has the right looks and 
it is compact, about the same size and 
shape as a fairly standard VDU. Unfor- 
tunately, the review machine did not 
have all the software necessary to turn 
it into a robust, truly intelligent ter- 
minal. 

Looking at the machine from an 
educational viewpoint, it has some 
limitations. I suspect that the case 


Dont play games 
with your company’s money. 


Our entry level computer system is the first step in 
a full range of computer products. Not the last step in 
a full range of computer games. 

We call it VIP. The Vector Intelligent Partner. And 
with a price of just $4200, you can’t get more computer 
for your money. 2 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

ae the same software as our larger systems, and can 


wesggggemmmlle OC Upgraded at any time. So you avoid the 


— , expense of new hardware and software when 

| you outgrow your current system. 

You'll be able to do lowcost word processing, 
mail list sorting, database management and 
accounting. You can even do software 

e Z development. 

By OR: = VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 
owners and corporate department heads. 
Because at Vector, improving your business is the 
best way to improve our business. 


VeECcTO* 


Economy Sized Computers” 
Australian Distributor 
TEI DICKER DATA PROJECTS Pty Ltd 
31 Cawarra Road, Caringbah NOW 5254707 5245639 Telex 70182 
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Bench marks 
BM1 1.56 
BM2 6225 
BM3 14.01 
BM4 13.91 
BM5 VAT Th 
BM6 26.26 
EBM7 43.24 
BM8 5 56 
Disk Tests 

D1 0.95 
D2 16.41 
D3 26.35 
D4 14.41 
D5 13.62 


All times in seconds 


would rapidly become fairly shabby 
after a period of being humped from 
room to room and bashed about in 
‘normal’ school use. Although the 
screen is memory-mapped and the user 
can therefore direct cnaracters to any 
desired screen-position, there is no 
graphics capability as such, and there 
appears to be no obvious method of 
adding this feature — which is so desir- 
able for the teaching of programming, 
for Computer Aided Learning and for 
good computer games. The SuperBrain 
is also a very unlikely laboratory tool as 
the only possibilities for interfacing are 
through the two serial and_ single 
(optional) Centronics parallel port. 


Expansion 

The review machine was fully expanded 
— a minimal SuperBrain has 32k RAM 
and two _ single-sided, double-density 
drives (340k total). Intertec Data Sys- 
tems showed two expansion products 
at the NCC. The first was the Z80A to 
S100 bus converter which will allow 
a single S100 card (for example a hard 
disk controller) to be installed in the 
case and thus be built into the system. 
The second way to expand the Super- 
Brain is to turn it into an intelligent 
terminal operating in a _ multi-user 
system. Intertube has announced the 
Compustar multiuser system in which 
up to 15 SuperBrains can be connected 
to a master processor which controls 
access to hard disks and printers, etc. 
The drives will be Century Data Sys- 
tems 20 Mbyte Winchesters, or CDC 
32 Mbyte or 96 Mbyte cartridges. 
According to the sales brochures, up 
to four Compustars can be connected 
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Neat and simple. . 


to the same cartridge drives. We await 
developments with interest. . . 


Documentation 


The review machine came with a large 
SuperBrain user’s manual, plus six 
others. The user’s manual looks like a 
mailorder catalogue, complete with 
thumb-index. After the first few pages 
of advertising, a table of contents is 
reached wherein are listed the names 
of all the standard software manuals 
available within a CP/M system with 
Basic 80, plus several sections devoted 
to the SuperBrain. I found this format 
much easier to use than the dozen or 
so independent manuals in a ring binder 
which one has come to expect from the 
(better) firms. I was not that impressed 
however by those sections produced by 
Intertec themselves. Firstly, they docu- 
ment an ideal system rather than the 
system that actually exists, and second- 
ly, they tend to gloss over the details 
which might pin the manual down to 
one particular SuperBrain specification. 

The other manuals provided were 
for Pascal/M, Wordstar, Data Star and 
PL/1 (three manuals). The Pascal/M 
manual has a table of contents, is 
paginated, indexed and clearly written. 
It is not a Pascal manual however (since 
Jensen and Wirth have written one 
which every Pascal user presumably 
possesses), but rather a description 
of how to use Pascal/M in particular, 
and how it differs from ‘standard’ 
Pascal. The —Star manuals are compre- 
hensive but are rather turgid with fairly 
heavy-handed’ descriptions of the 
various processes and procedures — a 
shame since the programs are really very 
good. 

The three PL/1—80 manuals 
comprise a language manual, Link-80 
operator’s guide and an applications 
guide. They are all paginated and have 
detailed tables of contents. All are in 
the same, concise, in-house style as the 
CP/M manuals. The language manual 
defines the language but without giving 
any examples. The Link-80 operator’s 
guide has chapters on the linkage editor, 
relocatable macro assembler, the libra- 
rian, interfacing conventions and 
runtime subroutines. The applications 
guide is a tutorial book which provides 
me examples required to learn PL/1— 

0. 


rear view of the SuperBrain. 


Conclusion 


The SuperBrain is a compact, attractive 
‘single-box’ computer, containing two 
Z80As and running under CP/M. It’s 
competitively priced in relation to other 
mini-floppy, Z80A, CP/M ‘systems. It 
doesn’t contain a number of slots for 
a variety of different boards, so in that 
sense it hasn’t the versatility of some of 
its competitors. However, its big plus is 
that it’s an integral, stand-alone system. 

It has some lovely touches, like the 
programmable serial I/O ports and the 
two-button re-set, and apart from some 
reservations regarding the software 
which controls the data transfer to 
another processor, I found the Super- 
Brain completely reliable, a pleasure to 
use, and very impressive with the new, 


quiet double-density, double-sided 
drives. 
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THE TROUBLE WITH TRS-80's 


We like Tandy's home computer. At 
16K Level I! stage it is a reliable 
and reasonably priced entry to the 
magic of computers. 

Tandy's optional ''glitch kit'' 
makes it fairly dependable, but it's 
still slow, requires knob twiddling 
for volume level and button pushing 
for operation. 

Enough to put you off computers! 


TANDY 's ANSWER 


Of course Tandy has an answer, 
add an expansion interface and a 
small disk drive. 

Ask the price! 


ASP's ANSWER 


Now we have an alternative, and 
its not just a matter of offering 
a non-standard small disk drive a 
little cheaper than Tandy with the 
attendant risk if it doesn't work. 


STRINGY FLOPPY 


The solution is a compact high- 
speed tape transport system entirely 
under the control of the computer - 
designed for data - 
not music. Its called 
STRINGY FLOPPY 

There are no controls 
to fiddle with, just one 
light indicating the 
drive is in operation 
and another indicating 
that data is being 
written onto wafer. It simply plugs 
into the back of the Tandy keyboard 
unit. Or with an optional adaptor 
into the System 80 Computer sold 
by Dick Smith. 


WAFERS - NOT CASSETTES 


Unlike the cassette recorder that 
comes with the Tandy, STRINGY FLOPPY 
uses specially designed 'wafers'! 
about the size of a credit card and 
5 mm. thick. These contain an 
endless loop of special chromium 
dioxide tape ranging in length from 
1.6 to 23 metres. Their low mass 
means they operate reliably at high 
speed. 

Removal of a reflective label 
protects them against accidental 
overwriting of data. 

Their special tape and the 
digital recording method used 
means you don't lose data. 


RELIABLE RECORDING 


STRINGY FLOPPY uses a true 
digital recording technique like 
floppy disks, not fluctuating 
audio tone. The result - 
RELIABILITY. 

The system was designed for 
computers - not designed for 
music. 


But that cassette! 


NOT DESIGNED 
FOR MUSIC 


get a proportionate increase in data 

density and therefore wafer capacity. 
Even on a standard Tandy you can 

fit up to 64K on a 23 metre wafer. 


PROGRAMMING 


With STRINGY FLOPPY you can create 
programs which chain under the control 
of your computer. The pressure on 
memory diminishes. ASP has programs 
such as its word processor and a data 
base manager which can demonstrate 
the possibilities for clever creative 


NO MAINTENANCE DRIVE UNIT 


The STRINGY FLOPPY wafer has 
the pressure roller for the capstan 
built in. So the capstan and the 
record head can be fixed in the 
die-cast aluminium drive. No 
adjustments required. The wafer 
just slides into the drive and 
'lclicks'! home. No other mechanical 
motion is required. And because 
wafers contain endless loops, the 
tape always travels in the same 


direction. : 
There is no need for a rewind pies Eer nes 
capability. THE CATCH 


Simplicity means reliability. 


INTEGRATION TO THE TANDY 


All this would be useless if 
STRINGY FLOPPY wasn't easy to use. 
So its operating system is ina 
permanent memory chip (ROM) in the 
drive unit. 
Using the 
SYSTEM 


OK, the bottom line. STRINGY FLOPPY 
complete with operating system, plug 
pack power supply, DATA |/0 program 
is $350.00 inctuding Sales Tax. Add 
$5.00 for freight within Australia. 

And we'll include a box of 10 
mixed length wafers (normally $35.00) 
and a 2 for 1 bus extender (normally 
$20.00) in the price. 

And a six month limited warranty. 


command iets 
Se AL, And a year's subscription to our 
part of STRINGY FLOPPY Newsletter. 

AND if you're not satisfied with 


the Tandy. 

a STRINGY FLOPPY, return it within two 
weeks for a courteous refund (this 
applies only 


to non-Bankcard purchases) . 


So maybe there wasn't a catch. 


14K of ROM 


instead of 

just 12K. 

Commands BANKCARD orders must quote 
al low full Bankcard number, 


you to : 
initialize wafers 
(prove their integrity), 
load or save up to 99 files ona 
wafer on up to 8 STRINGY FLOPPY 
drives connected to the Tandy. 
Programs can be in BASIC or 
machine language. Loading the 1K 
DATA 1/0 program from wafer adds 
additional commands to store and 
retrieve data rather than programs. 


Expiry Date and be signed. 


Versions for other computers are 
available. 


SPECIAL BONUS 


Those who know their Tandy's 
well will know all about the dreaded 
keybounce! Well, STRINGY FLOPPY's 
ROM contains a keybounce fix routine. 
Nice? 


RECORDING SPEED DENSITY 


STRINGY FLOPPY records at 7200 
baud (700 characters per second), 
14 times faster than Tandy's cassette 
on a Level || machine. Tape speed is 
25 cms. per second, so you can 
calculate access and loading times. 
If you ''hot-up'! your Tandy by 
increasing the clock speed you will 
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MICROCOMPUTERS 


797 DANDENONG ROAD, 
EAST MALVERN 3145. 
VICTORIA AUSTRALIA. 


Telephone= 2118855 2118344 


NEWCOMERS-START HERE 


What follows is a brief guide for the microcomputing novice. It has been designed for quick reference 
— with all the key words in bold type; of course if you're feeling adventurous, you re welcome 
to read it right through. Whichever way,we trust you will find it helpful. Happy Microcomputing! 


Welcome to the confusing 
world of the microcomputer. 
First of all, don’t be fooled; 
there’s nothing complicated 
about this business, it’s just 
that we’re surrounded by an 
immense amount of necessary 
jargon. Imagine if we had to 
continually say “numbering 
system with a radix of sixteen 
in which the letters A to F 
represent the values 10 to 
15” when instead we can 
simply say ‘‘hex’’. No doubt 
soon many of the words and 
phrases we are about to 
explain will eventually fall 
into common English usage. 
Until that time, APC will be 
publishing this guide — every 
month. 

We'll start by considering a 
microcomputer’s functions 
and then examine the 
physical components neces- 
sary to implement these 
functions. 

The microcomputer is cap- 
able of receiving information, 
processing it, storing the 
results or sending them some- 
where else. All this informa- 
tion is called data and it 
comprises numbers, letters 
and special symbols which 
can be read by humans. 
Although the data are (yes, 
it’s plural) accepted and out- 
put by the computer in 
‘human’ form, inside it’s a 
different story — they must be 
held in the form of an 
electronic code. This code 
is called binary — a system of 
numbering which uses only Os 
and 1s. Thus in most micros 
each character, number or 
symbol is represented by 
eight binary digits or bits as 
they are called, ranging from 
00000000 to 11111111. 

To simplify communica- 
tion between computers, 
several standard coding sys- 
tems exist, the most common 
being ASCII (American Stan- 
dard Code for Information 
Interchange). As an example 
of this standard, the number 
five is represented as 
00110101 — complicated for 
humans, but easy for the 
computer! This collection of 
eight bits is called a byte and 
computer freaks who spend a 
lot of time messing around 
with bits and bytes use a half- 
way human representation 
called hex. The hex equiva- 
lent of a byte is obtained by 
giving each half a single 
character code (0O—9,A—F): 
0=0000, 1=0001, 2=0010, 
3=0011, 4=0100, 5=0101 
=1110 and F=1111. 
Our example of 5 is therefore 
35 in hex. This makes it 
easier for humans to handle 
complicated collections of 0s 
and 1s. The machine detects 
these Os and 1s by recognis- 
ing different voltage levels. 

The computer processes 
data by reshuffling, per- 
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forming arithmetic on, or 

by comparing them with other 
data. It’s the latter function 
that gives a computer its 
apparent ‘intelligence’ — the 
ability to make decisions and 
to act upon them. It has to 
be given a set of rules in 
order to do this and, once 
again, these rules are stored 
in memory as bytes. The rules 
are called programs and 

while they can be input in 
binary or hex (machine code 
programming), the usual 
method is to have a special 
program which translates 
English or near-English into 


- machine code. This speeds 


programming considerably ; 
the nearer the programming 
language is to English, the 
faster the programming time. 
On the other hand, program 
execution speed tends to be 
slower. 

The most common micro- 
computer language is Basic. 
Program instructions are 
typed in at the keyboard, to 
be coded and stored in the 
computer’s memory. To run 
such a program the computer 
uses an interpreter which 
picks up each English-type 
instruction, translates it into 
machine code and then feeds 
it into the processor for 
execution. It has to do this 
each time the same instruc- 
tion has to be executed. 

Two strange words you 
will hear in connection with 
Basic are PEEK and POKE. 
They give the programmer 
access to the memory of 
the machine. It’s possible to 
read (PEEK) the contents of 
a byte in the computer and 
to modify a byte (POKE). 

Moving on to hardware, 
this means the physical com- 
ponents of a computer sys- 
tem as opposed to software — 
the programs needed to make 
the system work. 

At the heart of a micro- 
computer system is the 
central processing unit (CPU), 
a single microprocessor chip 
with supporting devices such 
as buffers, which ‘amplify’ 
the CPU’s signals for use by 
other components in the 
system. The packaged chips 
are either soldered directly to 
a printed circuit board (PCB) 
or are mounted in sockets. 

In some microcomputers, 
the entire system is mounted 
on a single, large, PCB; in 
others a bus system is used, 
comprising a long PCB hold- 
ing a number of interconnec- 
ted sockets. Plugged into 
these are several smaller 
PCBs, each with a specific 
function — for instance, one 
card would hold the CPU and 
its support chips. The most 
widely-used bus system is 
called the S100. 

The CPU needs memory 
in which to keep programs 


and data. Microcomputers 
generally have two types of 
memory, RAM (Random 
Access Memory) and ROM 
(Read Only Memory). The 
CPU can read information 
stored in RAM — and also 
put information into RAM. 
Two types of RAM exist — 
static and dynamic; all you 
really need know is that 
dynamic RAM uses less 
power and is less expensive 
than static, but it requires 
additional, complex, circuity 
to make it work. Both types 
of RAM lose their contents 
when power is switched off, 
whereas ROM retains its con- 
tents permanently. Not sur- 
prisingly, manufacturers 
often store interpreters and 
the like in ROM. The CPU 
can only read the ROM’s 
contents and cannot alter 
them in any way. You can 
buy special ROMs called 
PROMs (Programmable 
ROMs) and EPROMs (Erase- 
able PROMs) which can be 
programmed using a special 
device; EPROMs can be 
erased using ultra-violet light. 
Because RAM loses its 
contents when power is 
switched off, cassettes and 
floppy disks are used to save 
programs and data for later 
use. Audio-type tape recor- 


ders are often used by con- 


verting data to a series of 
audio tones and recording 
them; later the computer can 
listen to these same tones and 
re-convert them into data. 
Various methods are used for 
this, so a cassette recorded 
by one make of computer 
won’t necessarily work on 
another make. It takes a long 
time to record and play back 
information and it’s difficult 
to locate one specific item 
among a whole mass of infor- 
mation on a cassette; there- 
fore, to overcome these pro- 
blems, floppy disks are used 
on more sophisticated 
systems. 

A floppy disk is made of 
thin plastic, coated with a 
magnetic recording surface 
rather like that used on tape. 
The disk, in its protective 
envelope, is placed in a disk 
drive which rotates it and 
moves a read/write head 
across the disk’s surface. The 
disk is divided into concen- 
tric rings called tracks, each 
of which is in turn subdivi- 
ded into sectors. Using a pro- 
gram called a disk operating 
system, the computer keeps 
track of exactly where infor- 
mation is on the disk and it 
can get to any item of data 
by moving the head to the 
appropriate track and then 
waiting for the right sector 
to come round. Two methods 
are used to tell the computer 
where on a track each 
sector starts: soft sectoring 


where special signals are re- 
corded on the surface and 
hard sectoring where holes 
are punched through the 
disk around the central hole, 
one per sector. 

Half-way between 
cassettes and disks is the 
stringy floppy — a miniature 
continuous loop tape 
cartridge, faster than a 
cassette but cheaper than a 
disk system. Hard disk systems 
are also available for micro- 
computers; they store more 
information than floppy 
disks, are more reliable and 
information can be transfer- 
red to and from them much 
more quickly. 

You, the user, must be 
able to communicate with the 
computer and the generally 
accepted minimum for this is 
the visual display unit (VDU), 
which looks like a TV screen 
with a typewriter-style key- 
board ; sometimes these are 
built into the system, some- 
times they’re separate. If you 
want a written record (hard 
copy) of the computer’s 
output, you’ll need a printer. 

The computer can send 
out and receive information 
in two forms — parallel and - 
serial. Parallel input/output 
(I/O) requires a series of 
wires to connect the compu- 
ter to another device, such as 
a printer, and it sends out 
data a byte at a time, with a 
separate wire carrying each 
bit. Serial I/O involves 
sending data one bit at a time 
along a single piece of wire, 
with extra bits added to tell 
the receiving device when a 
byte is about to start and 
when it has finished. The 
speed that data is transmitted 
is referred to as the baud rate 
and, very roughly, the baud 
rate divided by 10 equals the 
number of bytes being sent 
per second. 

To ensure that both 
receiver and transmitter link 
up without any electrical 
horrors, standards exist for 
serial interfaces; the most 
common is RS232 (or V24) 
while, for parallel interfaces 
to printers, the Centronics 
standard is popular. 

Finally, a modem connects 
a computer, via a serial inter- 
face, to the telephone system 
allowing two computers with 
modems to exchange 
information. A modem must 
be wired into the telephone 
system and you need 
Telecom’s permission; 
instead you could use an 
acoustic coupler, which has 
two obscene-looking rubber 
cups into which the handset 
fits, and which has no elec- 
trical connection with the 
phone system — Telecom 
isn’t so uppity about the use 
of these. 
EE, 


AUSTRALIAN 


Co mputer 
READER SURVEY 


Win a computer in this year’s reader survey! Yes, once again we have a Sinclair ZX80 to give away to the first name out of the hat. You don’t 
even have to say nice things about APC — simply fill in the questionnaire on the next two pages, pop it into a (stamped) envelope and sent it 
along to our office. 

Apart from the star prize, we shall be giving away annual subscriptions to the next 10 names out of the hat. Don’t worry — if you already 
have a subscription we'll simply continue supplying APCs for a year from the expiry of your current one. 

Perhaps we should explain why we are to conduct this survey each year — it is the only systematic way we have of getting your reactions 
to the magazine. We obviously meet readers and receive letters from you throughout the year but we shouldn’t really form judgements on 
these necessarily brief encounters. By analysing a survey we are much better able to plan the contents of APC to reflect your real needs and 
tastes. 

Another aspect of the survey concerns itself with the type of person that reads APC. This is also quite necessary because our advertising 
department describe our audience to potential advertisers, without whom there could be no APC — unless we could persuade around 10,000 
of you to part with about five dollars an issue! 

So there you have it — in order to give you the best possible service and to give you a special opportunity to influence APCs direction, 
we ask you to fill in the questionnaire without delay. The Grand Draw will take place in mid-December, just in time for the lucky winner 
to take the Sinclair ZX80 home for Christmas. 

Once again, our thanks to Sinclair Equipment Australasia for donating the machine and our thanks to you for completing the questionnaire. 


Please use BLOCK CAPITALS throughout and/or tick appropriate boxes 
The first Sinclair ZX80 programming 
competition has been won by John Tonkin 
of Heathpool, South Australia with a 1K 


eb vic) see eRe ear eee a emo re: Ens Mem cnue Enea Sheree ence.” ~~ © PS a PES Basic simulation of a simplified microprocessor. 
Next month we'll be publishing John’s 
. Address: program along with another five entries we 


thought worthy of a complimentary year’s 
subscription to APC. 


OO 


Age group: under 18 []1 18-30()2 3145()3 46-65[94 over65 [5 
Sexe M. [4 Pye 


aN 


Nn 


Occupation: 


ON 


If you work full-time in the computer industry, please complete the following; otherwise GOTO question 8: 


Please indicate your main area of involvement: Mainframes 1 Minis 2 Micros U3 

If you ticked ‘Micros’ above, please complete the following; otherwise GOTO question 8: 

Please indicate your main area of involvement: Software development [1 Hardware development (U2 
Sales 3 Servicing 4 Other O15 

8 Which of the following publications do you read? 


~] 


Please 
indicate 
Regularly Occasionally which one 

you think’s 

best 
Australian Personal Computer C1 D2 O1 
Pacific Computer Weekly C1 D2 D2 
Australasian Computerworld O11 D2 LJ3 
Modern Office & Data Management Ohi E\2 Oa 
Com 3 C1 , BE. Os 
Electronics Australia Oh Oe Oe 
Electronics Today International Oh Oe 7 

9 Please indicate your interest in the following sections of APC 
Alot Some Little None 1 Alot Some. Little None 

Newsprint 4 Ela q]2 D1 Micro Chess Oa Bis ee Ed1 
Benchtest Ola Pia: Cke 01 Computer Games Ola Ets eho ae 
Computer Answers Ola pig (Eyo 01 Newcomers Start Here [4 aos 2 O1 
Interrupt 4 Els: -3El2 D1 Gateways to Logic 4 BeBe ee cal LJ1 
Checkout Oa P23 2 O1 Face to Face Ola Bis Gie O1 
Bookfare [4 Fla = Eye Ey In Store 4 32% 2 1 
Programs O4 Big Ele O1 User Groups Index 4 Lise ae D1 
Leisure Lines L4 Bk Bae ee O1 Hardware Features 4 3e eae eS D1 
Yankee Doodles La pls 2112 Et Software features C4 F732 O1 
Communications [4 Eo 2 D1 Advertisements (4 a Sees CJ 
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10 What other topics would you like to see in APC? 


11 What topics would you like to see deleted? 


12 Are there any other comments you would like to make about APC? 


13 Do you use a programmable calculator? Yes (111 No (2 


14 If your answer to 13 was no, GOTO question 16; otherwise please state which make of calculator you own 


and state the main application for which you use it 


15 Do you use a programmable calculator: 
— because it suits your application better than a micro 1 
— or because you can’t afford a micro even though you might prefer one [2 
16 Do you own a microcomputer? 
Yes O1 No Ualf yes, which make? 
17 Do you own disk drives(s)? 
Yes (11 No Ualf yes, which make? 
18 Do you own a printer? 
Yes (1 No Calf yes, which make? 
19 Do you intend buying a microcomputer during 1981? 
Yes (1 No L2lf yes, which make? 
20 Do you intend buying disk drive(s) during 1981? 
Yes (11 No (Calf yes, which make? 
21 Do you intend buying a printer during 1981? 
Yes (11 No Ualf yes, which make? 
22 What is your intended total budget for the above purchases? 
$999 1 $1000--$1999 U2 $2000—$2999 O3 $3000—$3999 D4 $4000-- $5999 Os 
$6000 -- $7999 Oe $8000 — $9999 117 $10000 — $19999 Os 
23 Do you intend to buy software during 1981? 
wes: -L1t No. > Elo 
24 What is your total budget for software? 
up to $49 (1 $50—$99 O2 $100—$199 O3 $200—499 O4 $500--$999 Os over $1000 Oe 
25 Do you intend to buy blank cassettes during 1981? 
Yes Ldi-No- fle 
26 Do you intend to buy disks during 1981? 
Yes -L4-No. £12 
27 Do you intend to buy computer stationery during 1981? 
ves: GlacNo: Efe 
28 Do you intend to buy computer books during 1981? 
Regularly (1 Occasionally Oi2 None O33 
29 What do you use your micro for (please tick the main use only)? 
Home use/games [1 Business U2 Scientific/Engineering D3 Education Oa 
30 Apart from yourself, how many other people read your copy of APC? 
31 Do you object to your name and address being placed on a mailing list: 
For APC use only Yes 01 No (2 
For other commercial users Yes OJ1No (2 


Thank you for taking part in our survey. The draw will take place in mid-December and the winners will be announced 
in our January edition. Please cut out this page and send to: Readers’ Survey, APC, P.O. Box 115, Carlton, Vic. 3053. 
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Meee 


ZLIK KO) 


St. 
BASIC ROM 


Sci 
Fantastic ee for Xao 
DS 


READ RESTOR IF POKE PRINT 
: mis <= 
= ibe is F : a - B A [ U 
se a. 
EW 
STOP ST: si gsi se pias 
A @asS ® ue se 2 = ul c AINE 
ARCSIN ARCCOS — 
DATA CLEAR Sas 


SHIFT 


fe 


errr Teer 


a drop-in replacement for the existing 4K BASIC ROM, comes with a 
T ie - C H new keyboard template and a supplementary operating manual. 
Designed for high-level, full facility computing. 


KEY FEATURES INCLUDE — AND ZX80 16K-BYTE RAM PACK 
capacity. 


e Logs, trig, and their inverse functions, graph plotting facility. 


© Animated displays using PAUSE n. The 16K-BYTE RAM pack can be used for program storage or as 


a database. Yet it costs up to half the price of competitive 


e Full set of string-handling facilities. additional memory. 
e ndimensional arrays, cassette LOAD and save with named Measuring 3 in x 3 in x 1.25 in approx., the RAM pack plugs 
programmes. into the existing expansion port on the rear of the Sinclair ZX80 


via an edge connector. No additional power supply is needed. 


(errr  ————————_————_—_—=um 


SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 


308-312 High Street, Kew, Vic., 3101. Tel. 861 6224. ees 
a 


IN STORE 


AUSTRALIA’S MOST UP-TO-DATE BUYER’S GUIDE FOR MICROCOMPUTERS 


Month by month, every effort will be made to keep In Store up-to-date and accurate. 


And that means APC will always be happy to hear from its readers of any errors, and additions that seem worthy of inclusion. 


A 
A/D 


B/W — 
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Challenger IP 


Challenger 4 


Compucolor 
II 


Cromemco 
System 2, 
System Z2H, 
System 3 


Exidy 
Sorcerer 
Model II 


HP-85 


IPS-100 


— 


Industrial 
Micro 
Systems 


Microengine 


National 
Panasonic 
JD800 


National 
Panasonic 
JD840 


LIST OF ABBREVIATIONS 
— Assembler Ex — Extended M/A — Macroassembler 3 res — Resolution 
— Analog to Digital F/D — Floppy Disc N/A — Not Available S — Software 
Black and White H — Hardware N/P — Numeric Pad S/P — Serial Port 
— Cassette I  — Introductory O/S — Operating System T/E — Text Editor 
— Characters per second I/O — Input / Output P/P — Parallel Port UU — Sat 
— Documentation int — Interface RAM — Random Access Memory VDU — Video Display Unit 
— Extensive K/B — Keyboard ROM — Read Only Memory 
All prices shown are exclusive of sales tax, except where indicated by an asterix. 
Software items listed in /ta/ics are not included in the basic price of the equipment. 
Name of Main Hardware Software Doc| Price Comments 
Machine Distributor 
& Phone No 
Apple II 16-48K RAM: 6502: colour | O/S: BASIC: E |$1395 | 280x192 high res colour 
plus VDU int.: 81/0 slots: Pascal: games graphics: Applesoft 
games paddles: option 5%” BASIC in 12K ROM 
F/D (116K) and 11 MB disc 
Century Abacus C100, 48-64K RAM: Z80: | COBOL: Also available: C300 


12” VDU: 2x5%” F/D 
(2x143K): 112 cps printer: 
RS232 port: $100 bus: 
C200 includes 2xF/D 
(2x315K): hard disc: 

| 4£xRS$232:.2xP/P 
4-32K RAM: 6502: C int: 
24x32 VDU int: RS232 
port: option — dual 5%” 
F/D (140K 
8-48K RAM: 6502: colour 
32x64 VDU int: RS232 
port: P/P: option — 6502C 
microprocessor; dual 5%” 
F/D (140K) 


8-32K RAM: 8086: 13”, 
32x64 8 colour VDU: 
single 5%” F/D (51K): 
RS232 port 
64-512K RAM: Z80A: 
System 2, dual 5%” F/D 
(346K): System Z2H, 
also Winchester disc 
(11MB): System 3, 8” 
dual 1MB: S/P: P/P 


Computer 


Store 
(03) 429 5844 


FORTRAN: 
BASIC 


Systems 
Automation 
(02) 439 6477 


O/S: BASIC: A: 
games 


$448 8K microsoft BASIC in 
ROM: expansion board 
available 


Systems 
Automation 
(02) 439 6477 


BASIC: Pascal $871 BASIC in 8K ROM 


Anderson ExBASIC(ROM):A 
Digital 
Equipment 
(03) 543 2077 


$2095 16K model, $2395: 32K 
$2695: maintenance 
manual available 


CDOS: BASIC: 
COBOL: FORTRAN: 
M/A: ExBASIC: 
Structured BASIC 


All Systems expandable to 
multi user (2-7 users) 
$2880—$8825 


Dick Smith 8-48K RAM: Z80: O/S: ExBASIC I $1295* jHigh res graphics capability: 
Electronics 30x64 VDU int.: (ROM): M/DOS: 16K version $1395*: 
(02)888 3200 |RS232 Port: P/P: CP/M 32K version $1525*: 

S100 bus:extra C int. 48K version $1655*: User 

programmable character set 

Hewlett 16-32K RAM: N/A: BASIC S | $3550 |Full dot matrix graphics: 
Packard 5”, 16x32 B/W VDU: /P: compact portable unit 
Australia C(200K): 64 cps 
(03)89 6351 printer: RS232 port: 

4x P/P 
Microprocessor |32-896K RAM: 8085: O/S: Ex BASIC: 
Applications 2 RS232 ports: S100 Ed: A: CP/M: 


(03) 754 5108 


$3750 


E | $2747 | Multi terminal capability 
Interrupt driven 80 char x 


bus: dual 5%” F/D 
K 


S.I. Micro- 32-464KRAM Z80A 5%” O/S CP/M BASIC 
computer F/D (170K) 2 x SP Cobol Fortran 
Products P/L_ | Optional to 100 M Pascal 24 lines 


(02) 231 4091 | VDU $1250. P/P 8” F/D 


$4565 Ditto x Hard Disk 24M tion. 
ditto but to 2400K I s up option 


Daneva Control |}64K RAM: MCP 1600: BASIC: Pascal: File |E | $2995 {Also available as board 
(03)598 9207 |2x RS232 ports: Manager: U 

Baie 2xP/P: Options — dual : 

Computer 5%” F/D (Single or dble 

Store for density); 8” F/D (single 

complete or dble density) 

system 

(03) 429 5844 


The 
Computer 
Company 
(02) 436 1733 


64K RAM; 2-4KPROM; 
8085A; 3 RS232C 
ports; S/P &/or P/P; 2 x 8” 
F/D (500K); 1920 ch. 
green phosphor VDU; 


PanaBasic, 
Interpreter, 
Microsoft Basic, 
Fortran, Cobol & 
Assembler 


E $9290 |PF 1-15 & PE 1-6 function 
keys on all models 


The 64K RAM; 2—4K PROM; Panabasic, E-810725 
Computer 8085A; 3 RS232C ports; Interpreter, 
Company 2x 5%” F/D (2.2 Mb).1920 | Microsoft Basic 
(02) 436 1733 | ch. green phosphor VDU; Fortran, Cobol & 
Assembler 


Name of 
Machine 


National 
Panasonic 
JD700 


National 
Panasonic 
JD740 


North Star 


Horizon 


Pet 2001 


Sinclair 
ZX80 


ACE Ill 


Sord M223 


System 80 
TRS-80 
Level 1 


TRS-80 
Level 2 


Vector 
Graphics 
System B 
Versatile 4 


Acorn 


Aim 65 


SBC100 


Superboard 


Melbourne 
Byte Shop 
(03) 568 4022 
S.I.Micro- 


Main 
Distributor 
& Phone No 


The 
Computer 


Company 
(02) 436 1733 


IN STORE 


Hardware 


32—64K RAM; 2—4K 
PROM; 8085A; 3 RS232 
ports; 2 x 5%” (140K); 
1920 ch. green phosphor 
VDU; 


Software 


Panabasic, 
Interpreter, 


Microsoft Basic 
Fortran, Cobol & 


Assembler 


Do 


E 


The 64K RAM; 2-4K PROM; Panabasic, E 
Computer 8085A; 3 RS232 ports; Interpreter, 
Company 2x 5%” F/D (560K) Microsoft Basic 


(02) 436 1733 


1920 ch. green phosphor 
VDU; 


|32-64K RAM: Z80A: 5%” 


F/D (170K): 2xS/P: 
1P/P: optional — VDU 


Fortran, Cobol & 


Assembler 


DOS: BASIC: 
COBOL: FORTRAN: 
Pascal: CP/M: M/A 


($1350); Quad density F/D 


computer Prod: 
ucts 
(02) 231 4091 


Hanimex 8-32K RAM: 6502: C: 
(02) 938 0400 |9” 25x40 B/W VDU: 
extra C Int: IEEE488 port 


O/S: BASIC: A I 


Sinclair 1—16K RAM; 780-1; 4K BASIC in 
Equipment C int: T.V. int: full K/B ROM 
(Australasia) 44 pin expansion port 

Pty. Ltd. 


(03) 861 6224 
Alliance 


O/S: ExBASIC — 
FORTRAN 


48K RAM: Z80: 24x64, 
Digital 12” VDU: RS232 ports: 
Corporation 2x5%” F/D (2x143K): 
(02) 436 1600 | S100 bus: 2 octave 
poe speaker: A/D Conv.: 


(03) 429 5844 | OPtion—8 ee graphic 
4 


64K RAM: Z80: 127 O/S: ExBASIC: 


Digital 24x80 VDU: 2xRS232 FORTRAN: COBOL 
Corporation port: $100 bus: 5%” 

(02) 436 1600 | F/D (350K) 

Abacus 


(03) 429 5844 
Dick Smith 
Electronics 


16K RAM; Z80; 500 bps 


BASIC: M/A; 
Cc: 32x 64 TV int.; 1 P/P 


Fortran 


(02) 888 3200 

Tandy 4-16K RAM: Z80: C: BASIC: Games: A ee 
Electronics 12” 16x64 B/W VDU 

(02) 638 6633 


BASIC: M/A: 
FORTRAN: 
COBOL 


Tandy 4-48K RAM: Z80:C:12”, 
Electronics 16x64 B/W VDU: 
(02) 638 6633 | RS232 port: P/P 


AJ & JW Dicker] 64K RAM: Z80: Dual 5%” | DOS: BASIC: A: << Graphics and numeric pad. 
(02) 524 5639 | F/D (630K): 12”, 24x80 CP/M: Ed 
B/W VDU: S/P: 2xP/P 


— 


Microprocessor | 32-56K RAM: 8085:9”, MBASIC: MDOS g 


Applications 24x80 B/W VDU: dual (including T/E and 
(03) 754 5108 | 5%” F/D (630K): S100 A): Version 4 
bus: 2xRS232 MDOS AND 


BASIC: CP/M 


SINGLE BOARDS 


Cottage 1-8K RAM: 6502: EPROM | %K monitor: 
Computers socket: Hex K/B: C int: 
(03) 481 1975 |8 digit LED display: up to 
16 ports: options — Euro- 
card 64 way connector; 
VDU card; Full K/B card 


Dwell Pty Ltd 


1-4K RAM: 6502: 8K ROM:| 8K monitor in 
(02) 487 3111 : A: 


full K/B: 20 character 
LED display: 20 char- 
acter thermal printer: 
Cx2 int: 1 P/P 


1K RAM: Z80: 8K 


Microtrix 

(03) 718 2581 | ROM: S100 bus: 1S/P 

Systems 4-32K RAM: 6502: 10K 

Automation ROM: full K/B: 24x32 

(02) 439 6477 | VDU Int: C int: options— 
RS232; dual 5%” F/D 
(140K) 


BASIC: games I 


Price 


$7850 


$8550 


$2695 


omments 


Price depends on systems 
configuration 


8K$1199 |Options — dual 5%” 


$879* 


$360 


16K$1859 |F/D (353K), $2329: 
B2K $2249 |$109 for disc operating ROM 


. $295* 


PU is NEC 3.25 MHz 
ersion of Z80A 


M100 ACEIV—8colour 


graphics controller incl. 


BASIC in 4K ROM: 
upgradable to Level 2 


16K machine includes 


N/P: 4-16K upgrade $320*: 


($250* without N/P): 
max. config. $1169*: 
option — single 5%” F/D 
(78K), (max of 4) 


System1 |Universal interface card 


available. 


ase available, $75* 


1K monitor: DOS E | $299 Also available assembled 
: in ROM 5374 
1P/P 


BASIC in 8K ROM 
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COMMUNICATION 


Animistics 
I read with fascination Neil 
Frude’s article ‘Animistics’ 
(July APC ). 

ile we are running 
barefoot rhrough the outer 
fringes of technology, how 
about a replacement of the 
blow-up female simulcra 
advertised in Playboy and 
such like. The ee 
doll market would collapse 
like a pricked balloon under 
the onslaught of a computer 
controlled responsive 
"Randy Raquel’. Slot-in 
ROM pacs can cater for 
whatever perversion is your 
bag of beans and vocabulary 
pre-programmed from mur- 
mers to howls of apprecia- 
tion. 

You may not like the idea 
but to extend Frude’s criteria 
of probability, ‘there is 
money here, so no doubt 
they will be built’. No doubt 
readers will view it as prosti- 
tution of technology but 
this will not stop it (remem- 
ber E = MC2?). 

This is not a new concept. 
fet Boe remember a film 
called the Stetford Wives? 
Anyhow whatever the final 
outcome I am sure that it will 
give a new nuance to the 
phrase ‘dolly birds’. 


J. D. Swift. 
Cheap screen 


If there’s one thing the 
average computer will give 
you it’s a headache. Not the 
programming variety, but a 
genuine headache induced by 
peering for hours at a harsh 
white screen only inches 
from your eyes. 

Solutions include sun- 
glasses (which make the 
reading of magazines etc. 
rather difficult) and larger 
monitors further away. 

A simpler and inexpen- 
sive solution is to trot down 
to your local garage and 
purchase a length of green 
plastic sheeting which can be 
cut to size and stuck onto 
your monitor sain sheeting 
is otherwise referred to as 
an anti-glare strip and is used 
on windscreens). 

Easy on the eyes and not 
much strain on the pocket 
either. 


F. G. Sturges. 


No Worries 


A Mr Griffiths informs me 
that my concern expressed 
in last month’s issue 
regarding the safety of 
connecting six power cords 
(required for operation of 
a Tandy business system) 
to one power outlet is 
unwarranted. He calculates 
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a total of 500 watts are 
drawn — half that of a single 
bar radiator. 

So you can safely 
eliminate the computer 
system from your short list 
of culprits when the fuses 
blow. 

Dr Jon Patrick 
Prahran C.A.E. 


PET pranks 


©08 COMMODORE BASIC eee 


7167 .88082 BYTES FREE 


-* . 


I thought you might like to 
see the enclosed photo of 
an 8k PET screen after 
power-on. It seems to prove 
that even micros have a 
sense of humour or perhaps 
it had just had a good 
night’s rest previously. Any- 
way, I can deny it represents 
my efforts at getting a small 
foothold in the add-on 
memory business. 

R D Eberst. 


Ohio quickie 
In response to your call for 
short programs, I’d like to 


offer the following for an 
Ohio Superboard: 


1 S=5 3692+Y: 
V=PEEK(S)=49 : POKE 
S,49+V : Y=V_V*y : 
GOTO |] 


Note that V=PEEK(S)=49 
is not an error. 
P. Smith. 


We haven't tries this and 
we've no idea what it does, 


SO you re on your own! 
Ed. 


“This one is programmed to cheat so that you always have 
an excuse for losing.’’ 


3D improvement 


underside of the surfaces and 
this I believe improves the 
picture. Enclosed, with pro- 
gram listing, is an HP85 ve 
of a variant of his secon 
figure, with visible underside 
shown. 


I was interested in Malcolm 
Banthorpe’s article on 3-D 
lotting in your July issue. 
ith slight modification, his 
program is very suitable for 
use on the HP85. It is pos- 
sible, by adding a couple of 


lines, to show also the visible Professor R H Macmillan. 
® 16 SCALE 6.255.6,191 
26 #A1l=H=125 @ XSHSHKHLENL © TY1L=96 @ 
6 Lim) om 
Ye=Hsr 
° 36 FOR #=8 Tao #1 
4Q@ S4=H%:) 
@ 28 A=SQRCHS-A42 
66 FOR I=-A To A STEP 6 
@ °*8 R=SQRCKS+1T #1941 
86 F=CRP-1394#COSC1S*R) 
@ 28 Y=I/3+F KV 2 
95 IF I=-A THEW AM=Y @ Mi=Y & Y= 
YityY @ GOTO 126 
196 IF Y<=M THEW i668 
e116 M=Y &@ Y=Y1i+tY 
126 PENUP ® PLOT K1-%." 
@136 PENUF @ PLOT ¥14+k,Y 
146 NEXT I @ WEXKT 
@156 END 
166 IF ‘Y>=M1 THEN 146 
@i76 Mi=Y¥ @ Y=¥1+Y & GOTO 124 


PMO 


GET eee 


EVERYBODY USES DIABLO PRINTERS — 


WHY NOT GO THE WHOLE WAY WITH A SUPE2BRAIN Z 


DIABLO COMPUTER SYSTEM? BUSINESS SYSTEMS 


Fully integrated software — customised for each user, 
installed and supported. 

Please contact us with your requirements and it will be 
our pleasure to submit a detailed proposal. 


Fully expandable — fixed disk, 
multi-user, terminals, printer 
options: IDS 440 

Ti 810 


Diablo Daisywheel 
XEROX 


DIABLO 3000 DEVELOPMENT SOFTWARE 
8” DISKS Basic compiler Debtors 
Cobol Creditors 
also Fortran IV General Ledger 
larger Data Base/query Invoicing, stock and order entry 


DIABLO 3200 Pascal Wages and payroll 
TTY communications Word processing 
IBM 2780/3780. Direct mail 


HEWLETT-PACKARD CALCULATORS SPECIAL! 
Count on quality — use HP’s TEXAS Ti59 and 


WE ALSO DISTRIBUTE: ee yee e eae pean Te) PCIDOC PRINTER 


$155 ($139) 
Card Reeser $273 ($245) HP33E. 49 steps $117 ($105) $510 ($450) 
eeny yy Printer/Piotter $489 ($439) HP32E Sci/Stats $91.50 ($82) 
6 C.B.M. SYSTEMS with standard software. Memory Modules $56.40 ($49.10) HP31E Scientific $66 ($59) eo pak 
Application Packs -- $56.40 ($49.10) Also HP97 HP29C. HP38C. HP38E, HP37E. elsewhere 
e APF HOME COMPUTERS. Saliten ieee $15.70 ($13.60) westock 
MMODORE PET Thermal Paper $750 ($6 50) HP ONLY — POST FREE 
e COMMO E ; pila ge ipeataee (PRICE IN BRACYETS EXCLUDE TAX) CASIO calculators 


CALCULATOR ano COMPUTER DISTRIBUTORS PHONE (02) 624-8849 


| MAIL ENQUIRIES | 
INCORPORATING EXCLUSIVE CALCULATORS & COMPUTERS PO BOX 106, BAULKHAM HILLS 


and ELECTRONIC CALCULATOR DISCOUNTS 2153 


, ADE —_‘THE PROFESSIONAL’ CHOICE 


es 


COMPUCOLOR II : MICROLINE 80 


SPECIFICATIONS APPLICATIONS SPECIFICATIONS 


— Integral Mini Disk Drive Standard — 80 cps 9 x 7 dot matrix 
— Color Graphics on 128 x 128 grid — Program selectable fonts 
— Extended Disk Basic — Graphics eee 

— Eight colours (foreground and background) — 80-132 column printing 
— Up to 32 K/B user memory — 200,000,000 ch. head life 
— 8080 assembler available — full 96 ch ASC II Set 


Education: Programmed learning 
Small accounting or business systems 
Process or contro! functions 

A multitude of games available. 


DEALER - ANDERSON DIGITAL EQUIPMENT PTY. LTD. 


ENQUIRIES ies 
WELCOME | THE VIABLE ALTERNATIVE 


P.O. Box 322, MT WAVERLEY, VIC. AUST. 3149 Phone (03) 543 2077, P.O. Box 341, Thornleigh, N.S.W. AUST.:2120 
Phone (02) 848 8533. Adelaide: 799211. Perth: 3255722. Hobart: 344522. Brisbane: 350 2611. Darwin: 815760. 
Canberra: 58 1811. Newcastle: 69 1625. Albury/Wodonga: (062) 2761. Barnawartha 129. N.Z. Wellington: 693 007. 
Auckland: 87 6570. Christchurch: 79.6210. New Guinea ae: 42 3924. 


0 


mn, cm + |S «es le 


(a=5) 1020408 163265306 12244897959 183673469387755 
(a=6) 1016949152542372881355932203389830508474576271 186440677966 


Another good response -- over 80 en- 
trants — indicates that Puzzle 4 was not 
all that difficult (particularly for those 
of you with micros, programmable cal- 
culators, or use of OPCs — that’s Other 
People’s Computers). 

In fact, I judge that the hardest part 
of the problem was actually fitting the 
answers onto a postcard, as requested; 
we even had one or two of the giant, 
home made variety. 

The first correct entry selected out 
of the bag came from Elizabeth Bailey, 
Vermont; she will be receiving through 
the post, the promised bottle of Great 
Western Champagne. Her answers 
(which are not unique — in fact there 
is an infinite number of answers to 
each part of the question) are as foll- 
Ows:— 


(a=2) 105263157894736842 


(a=3) 1034482758620689655 172413793 


(a=4) 102564 


(a=7) 1014492753623 188405797 
(a=8) 1012658227848 


(a=9) 10112359550561797752808988764044943 820224719 


(I just hope the typesetter isn’t too full 
of party spirit when this page is being 
set!) 


THE QUICKIE 

Okay, eyes down for a quick one (a real 
‘cringer”’, I’m afraid). 

Two Australian coins. add up to 55 cents. 
One is NOT a 50 cent piece. What are 
they? 


PRIZE FOR THIS MONTH 

Prepare yourself for Summer. . . for 
this month’s lucky person there'll be a 
super large beach towel (male or female 
variety — depending on the gender of 
the winner). 


PROGRAMS 


Lunar lander 
by Tim Reeves 


PRIZE PUZZLE 

This month’s' problem shouldn’t prove 
too difficult. Find the smallest perfect 
square that is also the average of two 
other perfect squares. In other words, 
find three perfect squares - 


a2, b2 and c% —such that: b2=a2+c2 
2 


By the way, for all you smart alecs out 
there:. s-2a-t Bb 4c; 

Answers please on a postcard to: Puzzle 
No. 6, Australian Personal Computer, 
P.O. Box 115, Carlton, 3053. All sol- 
utions must arrive by November 28 
the latest. 


Graphically illustrated and a ‘real time’ 
simulation in Level II Basic, Lunar 
Lander will just fit into a 4K machine. 


If the spacecraft descends too quickly 
for your liking, reduce the value of ‘G’ 
from its present 2.5 in line 50. 


* la 
1@ CLS:PRINT@288,."TO SET THROTTLE PRESS EL; is 
& AND RELEASE ¢@-9)" Z1@ YPSN="/PSN+UELSMCNST e 
29 PRINT@16@."GRAPHIC LUNAR LANDER” 320 ALT=(43-YSCR 41000: PRINT#243," | 
& 3@ PRINT@Z55,. "REPEAT AS REQUIRED." "5sPRINT@242,ALT: e 
4@ FOR X=1 TO 2@@@:NEXT x 33@ IF ABSCUEL)<5S GOTO See | 
® SQ YSCR=@: YPSN=@: CLS: THROT=@: VEL=1.5:G=2 34@ IF SGNCVEL)=1 GOSUB 44a eo 
> .5:FUEL=198 356 IF YSCR=44 GOSUB 514 | 
6@ TCNST=15@: BURNRATE=.4:HULLHT=86: MCNST 36@ IF SGNCVEL)=-1 GOSUB 39a e 
e =,81 37@ GOTO 246 | 
98 FOR X=9@ TO 127:SETCX.@):NEXT X 38@ IF YSCR=@ THEN SETC4@.¥SCR):SET¢ 42,4 eo 
e 19@@ FOR X=8@ TO 127:SETCX,15):NEXT x SCR): SETC41,.YSCR > ° 
11@ FOR Y=@ TO 15:SET¢S@,.¥):NEXT ¥ 39@ IF ¥YSCR<1 GOTO 41a 
e 126 FOR ¥Y=@ TO 15:SETC127,.V):NEXT ¥ 40 SETC4@,YSCR ):SET( 41,.VSCR-1 9:SET( 42,17 ® 
| 13G PRINT@1@6." THROTTLE” s:PRINT@L7@, "VEL SCR) 
: OCITY"; 41@ IF ¥YSCR<-2 THEN 436 e 
14G PRINT@234,"ALTITUDE” s:PRINT@29¢. "FUE 428 RESETC 4@,.YSCR+2 ): RESET 41 ,YSCR+Z ): RE 
& Lo; SET“ 42,,YSCR+2) ® 
5@ FOR “=@ TO 127:SETCK.47 :NEXT ¥ 43@ YSCR=YSCR-1:RETURN 
€ 16@ FOR X=& TO 23:SETCX.46):NEXT x 44@ IF YSCR<-1 GOTO 47@ e 
i7@ FOR ¥=54 TO 62:SETCH.»46):NEXT 45@ IF YSCR=-1 THEN RESET< 4@,.4):RESET( 42 
d 18@ FOR X=73 TO 127:SETCX.469:NEXT X »@):G0TO 438 e 
| . 19@ FOR “=11 TO 2@:SETCX.459:NEXT 46@ RESETC 4@.¥SCR+1 ): RESET( 41.'YSCR ): RESE 
bed 290 FOR X=74 TO 18@:SETCX.45 9:NEXT x TC 42,YSCR+1 ) » 
e 21@ FOR X=76 TO 82:SET¢X.442:NEXT X 47@ IF YSCR<-3 THEN 498 
| | -B2@ SETC41,@):FOR X=4@ TO 42:SET¢ X21 2:NE 488 SETC4@,YSCR+Z ): SETC 41, YSCR+3 9: SETC 42 * 
lel «oo NT »¥SCR+3) 
i 23@ FOR #=4@ TO 42:SET¢X.23:NEXT ¥ 49@ YSCR=YSCRt1:RETURN & 
e 24@ FOR X=1 TO 2 5@@ FOR Z7=1 TO 1@:NEXT Z:GOTO 248 e 
| 254 TS=INKEYS:IF Tée>"" THEN THROT=VAL¢T 51@ IF ABSCVEL)>3@ PRINT@59@."PLEASE NOT 
. $3 IFY NEXT OF KIN !!":GOTO 55a e 
264 PRINT@LLS.THROTs:NEXT ¥ 52@ IF ABS(VEL)>2@ PRINT@59@."YOU BENT ¥ 
@ 276 FUEL=FUEL—C THROT#BURNRATE ?: IF FUEL>E OUR SPRCESHIP !!":GOTO 556 e 
| THEN 2@GELSE THROT=@:FUEL=@ 538 IF ABSCVEL)>1@ PRINT@59@."PILOT SCHO 
\® 288 PRINT@3G7. " *5:PRINT@3@7 FU OL BY CORRESPONDENCE 7“:60TO 55a e 
EL; 54@ PRINT@53@."HAVE HE LANDED YET 7" 
@ 298 VEL=VEL+G—-< THROTETCNST-“¢ HULLNT+FUEL > 558 FOR X=70@ TO @ STEP —1:PRINT@130.X:: @ 
> NEXT * 
| ® 3@@ PRINT@1L73," " ssPRINTBLTS.—l 568 GOTO 5a ® 
| |e 4 


ie PROGRAMS —— 


PET Fighter Pilot 


by E G Kemplen 


OPPORTUNITY 


An excellent opportunity exists to join 
Sydney’s latest and most go-ahead 
personal computer centre. 


Full instructions are in the listing. 


166 REM##EFIGHTER FILOT#HRE 
@| 116 GOSUB744 ® 
126 PRINT"S" 


130 T=TI1:$C=0:$=6 Applicants should have experience or a 


strong interest in microcomputers. 


@| 148 FORT=1T025: POk E32783+46#1,66 > NEXT € 
150 FORI=1T048: POKES3237+1.64:POKES2768+1. 166: NEXT The work will be varied and interesting, 
168 C=33308 sper Ree 

@| 178 POKEC.87 e ry will be negotiated according 


180 A=22868 to age and experience. 


190 BI=PEEKCA-2> : B2=PEEKCA-12:B3=FEEKCA2 : E4=PEEKCA+1 2: BS=PEEKCAt+2) - 
BS=PEEK (A-48 
208 REM ###*CHECKS SCREENMRHE 
21@ POKEA-2. 78: POKEA-1. 76: FOKEA. 98: POKEA+1. 7@: POKEA+2. 78: POKER-48, 93 
| 228 REM #¥#8PUTS IN ENEMY PLAHE Se 
238 FORN=1T05@: NEXT 
248 PRINT" SSFUEL"; SQ-INTCCTI-T3 6807185" "J TABCI? "SCORE"; SC; TABCS@) "SHOTS"; 5S 
258 PRINT" si"; TABC 1195 "GALS" 
266 GETX#: IFVAL¢X#)<>GTHEN4 18 
276 REM#eRERCHECKS AI Mae 


e Applications may be made in person to 
# 
* 
239 IFPEEK(5162=1THENB?=PEEK (CC? : POKEC, 42: FORI=17016:HEXT > POKEC, B7: S=S+1 & 
4 
& 


P.A. Hatcher, 
75 Castlereagh Street, Sydney 
or in writing to 
P.O. Box 4715, G.P.O. Sydney, 2001 


290 IFPEEK(S160=1ANDPEEK(C)<2>87 THENGOSUBS2@ 

308 IFSDZ49THENPRINT"CUT OF AMMUNITION RUN LIKE HELL FOR HOME" :GOTO6SS 
31 IFCTI-T)/6@23GGTHENPRINT"YOU’RE OUT OF FLIEL, BREAK OFF" :GOTOSs@ 
32 REMAHRECHECKS FOR FIRE SHE 

330 N=-41+INTCRNDC12#32+INTCRNDC12#22#48 

346 REMAKENEMY AVOIDING ACTION#HKE 

250 POKEA-2, Fl: POKEA-1,B2:POKEA, BS: POKEA+1. B4 : POKEA+Z, BS: POKEA-4@. B6 
366 A=A+N+AIM 

370 IFAC32911THENA=A+E0 @ 
380 IFADS3724THENA=A-8o 

REMECALCULATES NEW ENEMY POSITION# ° 
406 GOTO196 

418 IFVYALCK$)=1THENAIM=-29 

420 IFVALCK$)=2THENAIM=-42 ® 
436 IFVALC¥$)=3THENAIM=-41 

44@ IFVALCX#)=4THENAIM=1 
450 IFVAL(%$)=5THENAIM=G 
460 IFVALC%$)=6THENAIM=-1 
470 IFVAL(¥$0=7THENAIM=41 
488 IFVAL(¥$=STHENAIM=40 
490 IFVAL(K#)=9THENAIM=33 


516 RE Mae IM CORRECT IOM#ae 

520 IFPEEK(C2=7O0RPEEK(C2=93THEHIIT=2 

530 IFFEEK(C2=30THENII=5 

546 sc=sC+II 

556 FORI=1TOI! 

56a POKEC-29, 42 :POKEC-41.42:POKEC+41. 42° POUKED +39. 42 
576 IFSC243THENE 44 

558 FORJ= 17025 ‘NEXT 

590 POKEC-39, 32: POKEC-41. 32: POKEC+41. 32: POKEC+39. 32 
668 FORJ=17T018:NEXT 

616 NEXT 

62@ RETURM 

636 REM#*#HIT SUBROUTINE ##4## 

648 TI=INTCCTI-T?-"68) 

656 PRINT"S"5 TABCIP "@5CORE" SSC. 

S6@ PRINT"ENEMY FLANE DESTROWED IN": Ti. "SECONDS" 


COMPUTER BITS 


for Apple, TRS-80, Compucolor, 
Scorcerer etc. 

Disks $4.00 ($38.00 for 10) 
16K Upgrades (200ns) $75.00 
or $130.00 for 2 
Apple lower case (Paymar) $75 
Computer solutions courtesy: 


17 Park Road, 
Garden Suburb N.S.W. 2288 
AUSTRALIA (049) 43 6805 


oeoeeeeeeeeeeeeee ®@ 
GQ 
Xo 
® 
eo © @® e® @® 


FOR SALE 


PRINT"USING': Si "ROUNDS OF AMMUNITION" 


$80 PRINT"TC PLAY AGAIN FRESS WW SFACE & 


PRINT"TO STOP PRESS a 8 8" 
GETYS: IFY$="G" THENSTOP 
IFYS=" "THENIZ& 

GdTOree 

REM##4*F INAL DISPLAY REE 
PRINT'SYT)"; TRBC 7)" 3 oll 
PRINTTABC?) "Sl? 2 0 
PRINTTABS?7)"E i 


SORD M220 
EXCELLENT CONDITION 


64 Kb, 3 FDD’s, cassette and 
2 x RS232 interfaces, Journal 
printer and graphic keys. 


eee se BASIC, assembler and Fortran. 
790 PRINTTAR(11)"XemS 0 f doml DICK PREISS (03) 267 4822 
790 PRINTTABCI1>"S ema lt of ae 

S0@ PRINTTARC112"2 2 8 Sam tS? 
S1@ PRINT: PRINT 

320 XM$=""YOU ARE THE PILOT OF A SPITFIRE" :GOSUB111@ 

8390 XX$="AHEAD OF YOU IS AN M.E. 199" :GOSUB1110 

40 XM$="HE IS TAKING AVOIDING ACTION, AND YOU" GOSLIBI116 

850 XX$="MUST TRY TO SHOUT HIM DOWN" :GOSUB1 114 

360 Xx$="""0UR GUNS ARE FIRED BY PRESSING THE" :GOSUB1110 

870 XM$=" @ SHIFT @ KEY" GOSUBI116 

380 PRINT:XX$=""0U CAN CHANGE YOUR AIM USING THE" :GOSUB1110 

890 X¥$="NUMERIC KEYPAD AS FOLLOWS” :GOSUBI11¢ 

900 PRINT:PRINT:XX$=" PRESS @ SPACE @ TO CONTINUE" :GOSUBI11¢ 

310 GETYS:IFY$=" "“THENS3@ 

GOTO910 

930 PRINT"SIT)" :XX$="THE TOP ROW OF NUMBERS MHKE YOUR PLANE'’:GOSUB1110 
940 XX$="CLIMB" :GOSUB111¢ 

X$="THE BOTTOM ROW MAKE YOUR PLANE DIVE": GOSUB1112 

960 XX$="THE LEFT ROW TURN YOU TO THE LEFT" GOSUB1110 

¥M$="THE RIGHT ROW TO THE RIGHT" 'GOSUB1110 

360 %X$=" THE #5 @ KEY CENTRALISES YOUR CONTROLS" :GOSUBI110 

990 PRINT:XX$="7 8 9" GOSUBI110 

1000 PRINT:xx$="4 5 6" :GOSUB1110 

1@1@ PRINT: xX$="1 2 3" :GOSUBI110 

1@2@ PRINT: ®é$="0U CANNOT ALTER COURSE WHILST FIRING" :GOSUB1110 

103@ ¥M$="YOUR GUNS" :GOSUB111¢ 

1040 PRINT: XX$="THE OBJECT OF THE GAME I$ TO SCORE” :GOSUB1110 

1050 ¥K$="50 POINTS" GOSUBL11¢ 

PRINT XX$="A HIT ON THE WING OR TAIL SCORES 2" GOSUB111@ 

1070 ¥X$="A FUSELAGE HIT SCORES 5" GOSUBI110 

1080 PRINT:XX$=" PRESS # SFACE @ TO START THE GAME” :GOSUB1110 

1090 GETY$: IFY$=" "THENRETURN 

11¢@ GoTOLese 

1118 PRINTTAB( (4Q-LENCXX$) 2) i SNS RETURN 


@ 
wo 
NR 
o 


Phd will be releasing 
a large range of 
Sensational Software 
— send for a free catalogue 
or see advertisement in next 
month’s Australian Personal 
Computer. 


P.O. Box 1107, Brunswick, Vic. 
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APC 55 


10 PRINT"TAPE EDITOR. “ 


3Q NC=S:DIM CMS$C(NC) ?W1$="*TOP*" 2Wes="*END REACHED*" 
GO CM$(Q)="B":CM$C1)="F" FCM$C 2) ="L" ECM$ CS) ="D" 


70 IF L#()"Y" THEN 6 

8@ MX=1:GOSUB 10000 

190 TSCMXI=L$:PRINT LSIMX=MX+1=GO7TO 98 
11@ INPUT"C"5C% 


12@ FOR X=@ TO NC:IF CM$(X)=CS THEN 140 
12@ NEXT X:PRINT"“BAD COMMAND! ":GOTO 119 


15@ GOTO 118 

17@ REM B-ACK 

18@ GOSUB 6@@:P=P-N:IF P<(N THEN PRINT W1$:P=1 
19@ PRINT T$¢P)=RETURN 

2@@ REM F-ORWARD 


220 PP=MX:PRINT W2$: RETURN 
a0 se REM-L=IST- 


E50 PRINT T#CX)2NEXT X2P=P+N: RETURN 
26@ REM D-ELETE 


290 REM. R-ERLACE CURRENT LINE 


Here’s a relatively simple routine which 
enables you to plot a variety of mathe- 
matical functions using the Apple II. 


The function should be input in 
polar form but don’t worry if you don’t 
know what that means — you'll soon 
get the hang of it by trial and error. 
Enter the function in line 200 and set 
the size contro] parameter A in line 10. 
Increase A to make the graph bigger or 
decrease A to make it smaller. 


By experimenting with different 
functions and different values of A, 


29 CLEAR S@@@:DIM T$(1@@):REM, CLEAR NOT NEEDED ON PET. 


SO CM$(4)="I" 2 CM$C5) ="R" 2CM$¢6) ="SAVE" FCM$ (79 ="S"t CMS Oo ="T" 
6O INPUT"EXISTING FILE ¢Y OR N)“3L$21IF LS="N" THEN 588 


99 GOSUBR 6O@@0:IF EF THEN MX=MX-1:P=1:GOSUB 780@8:GOTO 119 


140 ON X+1i GOSUB 17@, 200, 220, 260, 310, 298, 240, 578, 460 


319 GOSUB 6@@:P=P+N:IF P<=MX THEN PRINT T$#(P) = RETURN 


2740 GOSUB 6@@:FOR X=P TO P+N:IF X)MX THEN P=MX:PRINT W2$:RETURN 


PROGRAMS 


1@1@ INPUT L® 
1828 RETURN 
2002 REM. SUB TO DO 


2072 IF LEN(LS) <LENCFS) THEN P&=0: RETURN 


SES IF MX(1 THEN PRINT“CAN7T DO !":RETURN Ree he test AG ena Ee Ea 
270 IF P=MX THEN T$CMX)="":MX=MX--1:P=MX:PRINT W2$: RETURN = se Spy 

2182 IF MI $c $, ’ ( = 
S80 FOR X=P TO MX-1:TSCX)=THCX+1) ENEXT X?PRINTTS$OP) 2TS(MX)="" 2 MX=MX—12 RETURN DSCL$, PE,» LEN(FS))=F% THEN RETURN 


Apple plotting 
by J J Clessa 
you’ll be able to create a variety of 


interesting curves. You might like to 
try these for starters: 


R = A*(1—COS(T)) 

R = SQR(A*A*COS(2*T)) 
R=A 

w= ALT 

R = A*(1+2*COS(T)) 

R = A*SQR(TAN(2*T)) 

R = A¥LOG(T) (A=20) 
and for the romantic, 

R = A*(COS(T—1.57) A9—2) =(A=25) 


(A=50) 
(A=100) 
(A=50) 
(A=150) 
(A=25) 
(A=50) 


PRINT “BY?"3:GOSUB 1000: T$¢(P)=L$:RETURN 
I-NSERT AFTER CURRENT LINE 


388 

31@ REM. 

Z2@ FOR X=MX TO P+i STEP -1:TSC(X+1)=TSCX)ENEXT X 

324 REM MAKE NEXT 322 

ZZ5 P=P+1=MX=MX+1: PRINT" INSERT" :GOSUB 1@@@:T$¢P)=L: RETURN 
240 REM. SAVE 

25@ GOSUB 90@@:FOR X=1 TO MX:L$=T$(X):GOSUB 4@@O:PRINT LS:NEXT X 
ZE@ GOSUB SOOO: PRINT"SAVE COMPLETED. “+RETURN 

=7@ REM. S-EARCH FOR 

3S@ PRINT"SEARCH FOR":GOSUB 100@:FS=L%:1F FS="" THEN 3&8 
39@ IF P=MX THEN PRINT"CAN’T DO !"“=RETURN 

480 FOR X=P+i TO MX:L$=T$(X):GOSUB 2020 

41@ IF P&()@ THEN PRINT L#:P=X: RETURN 

420 NEXT X=P=MX:PRINT W2$: RETURN 

482 P=1:PRINT Wi$:PRINT T$(1)2RETURN: REM T-OP 

S@Q PRINT" TYPE LINES, TERMINATED BY THE LINE: END" = MX=1 
Si@ GOSUB 100@:IF L$="END" THEN MX=MX-1:P=MX:GOTO 118 
S2@ TSCMX)=L$:MX=MX+1:GOTO 518 

6@@ INPUT"FOR"SN:IF N(@ THEN PRINT"ERROR!":GOTO 600 

610 RETURN 

1@@0 REM. SUBR. TO READ LINE OF TEXT FROM KEYBOARD TO L& 


PE=INSTRI(LS, FS) 


2112 NEXT P&:PE=8: RETURN 
3999 REM toto: TAPE 1/0 SUBS +- 4800, 5008, 6000, 7000, S000, 9002, 10000 


COFFSET=@) 


R = A*LOG(T/A) 
(I’ve forgotten the A value for this last 


oe so you'll have to experiment with 
it. 


The program calculates and plots the | 
function of a range of T from 1° to 
360°. A FOR. . .NEXT loop isn’t used 
because of the Apple’s ONERR feature, 
which is necessary here for functions 
which produce negative square roots 
and the like. 

I’d be pleased to hear of any interes- 
ting shapes you discover. 


while for something different try, 


|} ONERR GOTO 3¥¢ & & 258 FR ey SP THEN 278 S 
16 A = 25 Doe HELOTO ht 9 tt 

138 X? eo -f5ek] ale VST? a7 ee & a 79 T=7+ TH Se 
118 T1 = / 3.1415926:T9 = 3469 * T1:TO = T1 289 IF 1 ¢ = 79 THEN 289 

126 HGR : HOME : HCOLOR= 3: VTAB (24): LIST 2069 @) (O55) stop * 
igo HPLOT X9,1. 10 X9,2 * V9: HPLOT 1,79 TO 2 * Xr 6 386 £i = PEEK (222) 

eS a4 fae 318 £2 = PEEK (218) + PEEK (219) # 256 e 
268 R = A * LOG iT / Ad & @| 328 1=1+ 78 

ele X = INT (RK + COS (T))2¥ = Ini (RK * SIN (T)) 325 IF £1: s §3 THEN 34G ® 
238 IF X > X9 THEN 279 348 PRINT “ERROR CODE "SE13" AT LINE "3E2 

246 IF Yo < ¥1 THEW 278 € @l 353 sToF & 


Lprint toprint utility 


This utility directs output from the 
lineprinter to the monitor ee vice versa) 
of your TRS-80 Level II. Just load or 
wpe it in and run it prior to execution 
of the program which is sending all that 
info. to the wrong place — and possibly 
hanging up your system. 


26 AS=INKEYS: IF AS="" THEN 2@ ELSE A=VAL ge Se | 
A$) 4 PRINT” LPRINT TG PRINT OR PR | 
INT TO LPRINT UTILITY" 

1G PRINT: PRINT: PRINT"PLEASE INOICATE DES 
TIRED MODIFICATION :-":PRINT 

12 PRINT "LPRINE TO \PRIMY -—-<>> tree 1 
i4 PRINT“PRINT TO LPRINT 


16 PRINT "NORMALIZE 


23 GN H GOTO 36.46.58 

3@ POKE16422,.88: POKE16423.24: NEN 

4@ POKE16414,141:POKE16415.5:NEH 

5@ POKE16422,.141:POKE16423.5: POKE16414.8 
3: POKE16415.4: NEH 


56 APC 


Have a peek.... 


| Just a selection of books available from Australia’s largest range of computer literature. 


| Microcomputers for Business Applications (Barden) ..... $11.95 From Television to Home Computer (Rober 
| 6502 Software Gourmet & Cookbook (Scelbi) ........ $16.80 Basic & The Personal Commuter (ower : gett Giat ates S15 95 
| PET-CBM Personal Computer Guide (Donahue) |). !! || $20.50 Elementary Structured Cobol (Davis) .. 22222222521 $1385 
Introduction to the Computer (Fuori)............. $12.95 A Guide to Fortran 1V Programming (McCracken). ..... $20.95 
6502 Assembly Language Programming (Leventhal) ..... $19.20 Microprocessors & Microcomputers (Huggins)........° $12.50 
Data Processing with Applications (Condon) ......... $17.95 Minicomputers: Structure & Programming (Lewis). | 1) | $19°05 
| Microcomputers/Microprocessors: Hardware, Software & Microcomputer: Primer (Waite). 2.4.50 .0-002 220°" $10.75 
_Applieations (Ibu). ee oe $30.50 Microcomputer-Analog Converter, Software & Hardware |” 
Minicomputer Systenis:{E ines) 3 ee $26.95 SEMIS TUG) oo os ar ee i $12.95 
Microprocessors: Technology Architecture and Applications Digital Circuits & Microcomputers (Johnson). ....... . $25.75 
(McGlynn)... igtg ey ENS eh as SEES A eke $19.00 Successful Data Programming System Analysis (Gildersleeve) $22.95 
Microprocessors & Microcomputers (Tocci).......... $22.95 Programming in Basic for Business (Bosworth) ...... 3.25 
| Handbook of Microprocessors, Microcomputers & Minicomputers Structured Systems Analysis (Gane & Sarson)......... $26.50 
Be ee ns ee ee ne 25 The 8086 Book (Rector& Alexy)..........,°°°°° $22.50 
Microcomputers: A Technology Forecast & Assessment to the Flowcharting & Basic (Edwards & Broadwell)... 2.21. $12.95 
| Weak 2000 (WISE). 6 oe ey ee ae SOP eee ie Fast {DCROSSI) 2 sl ee $10.95 
| The Art of Digital Design (Winkel)... ............ $33.79 seme etarfocing Book 2 (Titus) oe es ee $11.95 
| Computers in Business (Sanders) .... 0... ee eo ee we et tee eee C055 (TITUS) «oot ee ioe eae $11.95 
Minicomputer Systems: Organisation, Programming & Application Information Systems Through Cobol 
| Ree G SO Sea a eo 4 eee Se ee os 30.9 feemeeerinenets & Gazer). 6. $13.90 
| Microprocessor Programming & Software Development The S-100 and Other Micro Buses (Poe & Goodwin) Bee er tees $7.95 
POMOC 5 os) er ok a hes be RL OE Pe $34.95 EDP Contepts Course (NCR) oo. oe a $19.95 
| Pascal: An Introduction to Methodical Programming RPG & RPG II Programming Applied Fundamentals 
| Pinta) se a en ee ee eee $15.00 SPUAPEMEEEI GH AITY) 0 fo eee ee oe ee ee $22.95 
Problem Solving Using Pascal (Bowles). ............ $14.25 Introduction to Pascal (Welsh & Elder: 200.200 3, oe $13.95 
Structured Walkthroughs (Yourdon)............. Basic Programming Primer (Waite & Pardee).......... 11.95 
Managing the Structured Techniques (Yourdon) ....... $33.75 8080 Software Gourmet Guide & Cook Book (Scelbi). . . . $14.20 
| Strctiited O¢sign CY OUrdeOny: 37 3 Oe ee ea ee ee eee ees Ft CLIT) on oe ae AM ce eS 20.00 
Distributed Micro/Minicomputer Systems (Weitzman). . . . $30.50 Computer Programming for the Complete Idiot (McCunn) $9.95 
. Structured Computer Organisation (Tanenbaum). ...... $16.95 Basic Programming: Self-taught (Seymour C. Hirsch $12.95 
| 8080A/8085 Assembly Language Programming. ....... $16.20 Introduction to TI Basic (Inman/Zamora/Albrecht) ..... $12.50 
| Architecture of Microcomputers (Greenfield). ........ $33.75 Programming the Z8000 (Mateosian).............. $19.40 
Syntax of Programming Languages (Backhouse) ....... $27.75 Programming the Z80 — 2nd Edition (Zaks).......... $18.60 
Structured Analysis & Systems Specification (DeMarco). . . $28.95 The Future with Microelectronics (Barron & Curnow)... . $12.95 
EDP Costs & Charges: Finance, Budgets & Cost Control in 28000 Assembly Language Programming 
Date. Processing (Cortada): 406 ee ee ae eS 33:25 (Leventhal/Osborne/Collins). ................ $19.20 
Computer Organisation, Hardware/Software (Gorsline) . . . $26.95 TRS-80 Disk and Other Mysteries 
| Introduction to Data Processing (Popkin). .......... $19.95 (T RS-80 Information Series — Volume 1) (Pennington). $19.80 
Computer Power of the Small Business (Sippl) ......... $8.95 Australian Microcomputer Handbook ............. $20.00 


McGill’s Authorised Newsagency ?3: 


187-193 Elizabeth Street (Opp. G.P.O.), Melbourne, 3000. 
Tel. 60 1475, 60 1505 


Mail Order Welcome. Credit card accepted. Postage: local $1.25, interstate $1.70 


COMPUCOLORII MICROLINESO | 


MICRO COMPUTER IMPACT PRINTER | 


| Features Features 
@® UP TO 32K USER RAM @® FULL ASCII UPPER & LOWER CASE 
@ 5” DISK DRIVE @® FULL GRAPHICS — 
@ 8 COLOUR VIDEO DISPLAY ® 80 CHARACTERS PER SECOND 
@® RS232C PRINTER PORT ®©9x 7 DOT MATRIX 
@ FULL GRAPHICS DISPLAY ® 80 or 132 CHARACTER LINE 


elC GI Cy ee 


212 HIGH STREET, PRAHRAN, 3181 (03) 51 1950 
91 REGENT STREET, CHIPPENDALE, 2008 (02) 699 4910 


PROGRAMS 


Star trek 


written by Robert O’Connor 


Some weeks ago, an extremely well 
written Star Trek program for a Level 
II 16K TRS-80 arrived at our office. 
As the program occupies 13K, the 
listing is too long to be published but 


we would like to make it available to. 
readers of APC. So if you’re interested 
send a (large) S.A.E. to Star Trek 
Listing, APC P.O. Box 115, Carlton, 
3053. 


ZX80 Breakout 


by K I Allsop 


The aim is to remove a complete while the ZX80 is thinking. Hit ‘return’ 


column of five bricks in as few attempts 


as possible. Brick removal is based on missile at the wall. 
time because the screen is invisible 


10 LET F=0 
20 LET G=0 

30 DIM B(160) 

40 FOR A=1 TO 160 

50 LET B(A)=1 

60 NEXT A 

70 PRINT, “BREAKOUT” 

80 PRINT | 

90 PRINT 

100 FOR A=1 TO 160 

110 IF A=F THEN PRINT “‘*”; 
120 IF A=F THEN GOTO 150 


150 NEXT A 

160 FOR A=1 TO 32 
170 FOR D=0 TO 4 
180 LET E=A+D*32 


This is a program written for the TRS-80 
(with Level II Basic), which allows the 
user to plot any function y of x, which 
is expressible in the form y = f(x), eg. 
y = x*x + 2*x - 3. Unlike many other 
programs, however, this program asks 
the user for the equation of the curve 
during the run. 

The program listed here is the most 
recent, Mark IV version of the GRAPH 
programs I have written. It is also a 
specially ‘shrunk’ version, so that users 
with 4K of RAM can also implement 
it on their systems, with no adaptation. 
Earlier versions, did contain full inst- 
ructions within the program, which 
could be accessed at any time — if 
you have 16K (or more) memory. 

As well as defining any function (in 
‘Cartesian’ explicit form), the user may 
also choose his own x-axis and y-axis 
limits, or choose his x-axis limits and 
then type ‘AUTO’, which then causes 
the computer to calculate upper and 
lower limits for y. These values, are not, 
however, guaranteed; they are based on 
values taken between the two x-limits 
at thrice the normal interval. They may 
also be inaccurate if the function is 
discontinuous at the lower x limit (eg. 
y = 1/x atx =0). 


The Program 

I managed to work out how the 
TRS-80’s_ Level II Basic interpreter 
stores programs. It does so by searching 
each line as it is ENTERed, and con- 
verting any ‘key words’ into a single 
character, in the range 128—255 (ASCII 
code). Since these are characters which 
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130 IF B(A)=1 THEN PRINT“ ”’; 
140 IF B(A)=0 THEN PRINT“ ”; 


200 NEXT D 


220 NEXT A 


280 CLS 


310 GOTO 70 
320 PRINT “ 


340 INPUT W 


Graph 
by Ian O’Neill 


cannot be typed at the keyboard, they 
are ‘free’ for this use, and any key word, 
such as PRINT, or RETURN, or CLEAR, 
can be stored as just one byte, instead 
of 5, 6 or 5 respectively. The codes for 
certain functions can be seen in line 40. 

By examining the function that the 
user types (stored in string T), and 
converting the key words into their 
respective codes, the program produces 
a version of the formula which, if it 
were stored as a line of the program, the 
computer could use. The next step is 
to put this converted formula into a 
(purposefully) vacant line, line 500, 
which is full of ‘@’ characters before 
the program is run. The computer 
looks through its memory starting at 
byte number 19000 (since this is con- 
venient), and using the Basic function 
PEEK, examines each byte until it comes 
across one with an ‘@ in it. Then, if 
the following four bytes are also ‘@’ 
(character 64), the computer has 
located the dummy line, and stores the 
address of the first byte of the line in 
the integer variable L. Later, using the 
command POKE, it can store the 
translated version of the formula in line 
500, followed by a :REM, so that the 
rest of the line (still full of ‘@’s) is 
ignored. 

The program itself is composed as 
follows: 
Lines 10—30 finds dummy line 500; 
40 stores functions and their Level II 
codes in arrays V & R; 
50—100 gets function from user, con- 
verts, and pokes into 500; 
110 asks if 


190 IF B(E)=1 THEN GOTO 220 
210 GOTO 320 

230 LET G=G+1 

240 POKE 16415,0 

250 POKE 16414,0 

260 INPUT A$ 

270 LET F=PEEK(16414)+ PEEK (16415)*256—4 
290 IF F>160 THEN GOTO 350 

300 LET B(F)=0 

330 PRINT, ‘“BREAKOUT”,G “GOES” 


350 PRINT ““TIMEOUT” 


function is symmetric about ATN. The function should be typed 


when you think it’s time to fire the 
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y = 0, eg. circle; 

120—140 inputs limits, and checks their 
validity; 

150—180 calculates automatic y limits 
(if requested); 

190—270 control centre of program, 
which will process and act on a variety 
of single-character commands from the 
user; 

280—340 plots graph of current function 
within current x and y limits; 

350—360 error routine, for checking 
validity of formula, and location of 
discontinuities; 

370 end of program — re-initializes line 


500—510 subroutine to calculate 
given x — function stored in line 500 by 
program. 

he program itself, in this ‘com- 
pressed form, occupies under 2400 
ytes of memory; a further 400 bytes 
are reserved for string storage, and this 
leaves sufficient room for the storage 
of numeric variables, even on a 4 
system. 


Using the Program 


When you run the program, the com- 
uter, after a slight pause while it 
ocates line 500, will ask you to type 
the function, y, in terms of x. You may 
use any of the 5 arithmetic functions 
+, —, *, / and I, also parentheses, ), (, 
any numeric constants, eg. 5, 3.141593, 
1.41421E-06, (or function thereof), and 
any of the standard Basic library 
functions, ie. SGN, INT, ABS, RND, 
SQR, LOG, EXP, SIN, COS, TAN and 


in such a form that, were it typed as a 
line of a Basic program, it would be 
valid. Spaces may not be typed if the 
program is used as it stands without 
adaptation, nor any other characters 
not appearing above. 

Once you have typed the function, 
you will be asked whether or not you 
wish the function to be symmetrical 
about the x-axis, to which you should 
answer “VES” or “NO” (“ 99 or SN? 
will suffice). This allows, for example, 
for the plotting of conic sections. 
Incidentally, to slot a circle which looks 
like a circle requires a bit of ‘fiddling’ 
with the limits, or you end up with an 
ellipse! 

he next stage is to type the limits. 
You must first type the lower and upper 
x limits, and then you will be asked for 
the lower y limit. You may type 
“AUTO”: if you. -do.-the fatter, the 
computer will calculate its own y limits, 
and after a slight pause nes length 
depends upon the complexity of the 
function), it will display these. If you 
type anything but “AUTO”, however, 
the computer will take the value of 
whatever you type; so if you type “A” 
or any non-number, the computer 
assumes the value zero. If you do not 
request AUTO y limits, the computer 
will also ask for an upper y limit, of 
course. | 

Once you have typed limits, a 


PROGRAMS | 


flashing cursor will appear, indicating 
that you may now issue any of the 
following commands, simply by pressing 
the appropriate letter: 
D Display limits (displays limits on top 
line of screen); 
F display Function (again, on top line 
of screen); 
L insert new Limits; 
N_ New function (allows you to plot 
a different function); 
P Plot (plots current function within 
current limits); 
# End program. 
The last character is a top line shift 
character, so that it cannot be pressed 
accidentially. Depression of any other 
key will cause the computer to display 
a question mark(?) for a short time, to 
indicate that you have pressed a ‘wrong’ 
key. 
Whenever you wish to cease using 
the program, you should terminate your 
usage via the “#” -key, as this way the 
computer pokes “@’’s into line 500 
again, so that the program can be run 
again straight away. If you leave the 
rogram by pressing the “break” key, 
owever, the last function you used will 
remain resident in line 500, and if you 
attempt to run the program again, either 
the computer will miss line 500 
altogether, or instead it will poke your 
new function into line 500 after the 
REM statement poked into line 500 by 


the previous run, and you will instead 
get graphs of the last function you 
typed on the previous run. 

If you do break out of the program, 
you can change line 500 to its initial 
condition again manually, by editing 
line 500 and changing the first 5 or 
more characters into “@” characters, or 
by retyping line 500 altogether. 

Note that, whenever you plot the 
function you are currently using, if 
either or both of the axes occur within 
the limits set, they will be plotted — this 
is done on lines 290 and 300, which can 
be removed if you do not want axes (or 
you would adapt the program to ask 
whether or not axes are required). 

Finally, here are some graphs to try, 
if you’re at a loss for ideas: 
Y=SQR(X*X—1) (hyperbola) Yes to 

symmetry; 
Y@SQR(1--X*X) (circle/ellipse) Yes to 

symmetry; 
Y= HEC parabola) Yes to symmetry; 
oa Y=COS(X), Y=TAN(X), 


( 

X) 

Y=1/SIN(X), etc. Y=1/X, Y=X 3, 
Y=EXP(X), Y=LOG(X) 

Y=EXP(—.1*X)*SIN(X) try limits of 
x=Q0-to 19, y =-1 tol. 

Y=(X-—1)*(X—2)*(X—3)*(X—4) 
x = .8 to 4.2, y AUTO. 

and so on. 


try 
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19 CLEARLY: CLS: PRINT@,74, "PLEASE WAIT. ": DEFINTA-P: DEFSTRQ-W: ON ERRO RGO e| 
TO359: FORL=199@9TO 29000: I FPEEK (L) =64 TH EN39 | 199 AT=169L.0: I FW="P"THENAT=15369 
29 NEXTL: PRINT@471,"NO DUMMY LINE 599. "': END 298 POKEAT, 143: FORI=1TO4Q: W=INKEY$: I FW=""THENN EXT: POK EAT, 32: FORI=1T032 
39 FORJ=LTOL+4: I FP EEX (J) =64TH ENNEXTELSE2O & = : WINK EY $: [FW="'"'TH ENNEXT: GOTO 299 @ 
219 POKEAT, ASC(W) : FORI=1 T0259: NEXT: IPW=""4"THEN 379 
49 DIMV( 29) ,R( 29) : FORJ=9TO 29: READV(J) ,I: R(J)=CHR&(1) :NEXT: DATA+, 295,-, 229 IFW="P"THEN28¢ 
286 4* 5287/5298, ty 289, ( 40, 41,6546, EXP, 224,X,88,SGN,215,INT,216,A e e 239 IFW="L"THEN129 @ 
BS, 217, SQR, 221, RND, 222, L0G, 223, COS, 225,SIN, 226, TAN, 227, ATN, 228, E, 69 249 IFW="N"THENSY | 
e @ | 250 IFW="F"THENPRINT@5, CHR 30) "Y="T; : GOTO29¢ e 
5@ CLS:PRINT: PRINTTAB( 25) "GRAPH PLOTTER": PRINTTAB( 24) STRING$(15,61):PR 269 IFW="D"THENPRINT@5, "LIMITS: X ="XL"TO"XUCHRS(8)", Y ="¥L"To"yU::G0 
INT:PRINT:PRINT"TYPE THE FUNCTION IN TERMS OF X:":PRINT TO29¢ : 
69 INPUT"Y="3T3J=1:U="": IPT=""TH ENS? 2 @ | 279 POKEAT, 63: FORI=1T039@: NEXT: GOTO 299 ® 
79 IFMID$(T,J,1)>"/"ANDMI DG(T,J,1)<"s "THENU=U +MIDS(T,J 41) :J=d +1: GOTO199 5 
89 FORI=9T0 29: IFMIDS(T,J,LEN(V(I)))=V(I) THENU=U+R(I) :J=J+LEN(V(I)): GOTO e e 289 IFM=$THENCLS: PRINT: PRINT'ILLEGAL LIMITS: AXIS-LENGTH ZERO.": FORI= 
19QELSENEXT 110999: NEXT: GOTO12VELSECLS e 
9@ PRINTYILLEGAL REFERENCE: Y="LEFT$(T,J)"?"RIGHT$(T,LEN(T)-J): PRINT" 299 A=INT(.5-XL/XS) : TFY<=AANDA<=127THENFORI=9T047: SET( A, I) NEXT 
RETYPE FUNCTION. ": GOTO6S 2 @ | 229 A=47-INT(.5-YL/YS) : DFY<=AANDA<e47THENFORI=910127: SET(I,A) : NEXT # 
1QY IFJ<=LEN(T) THEN7GELSEU="Y¥"+CHRG( 213) +0 +": "+CHRG(147) : FORJ=1TOLEN(U 31¥ FORN=9T0127: X=XL+N* XS: H=9: GOSU B5QQ: I FH=1 TH EN349 
): POKEL+J=1, ASC(MID$(U ,J,1) ) NEXT: H=9: GOSU BSQ@: IFH=2THENSY 328 P=47-INT( (Y-YL) /YS+.5) : LFP>=SANDP< = 7TH ENSET(N,P) 
| @; (©) 339 IFS="YHTHENP=47-INT(.5-(Y+¥L) /YS) : IFP>=9ANDP<=),7TH ENSET(N, P) e 
11@ PRINT: INPUT"IS FUNCTION SYMMETRICAL ABOUT X-AXIS (Y/N)";S:S=LEFTS( 349 NEXT: GOTO199 
S,1):IFS<>"Y"ANDS<>"N"THEN119 e < e 
129 CLS: PRINT: PRINT"LIMITS"; PRINT'======"; PRINT: M=9 : 39 IFERR=20RERR=49THENCLS: PRINT" Y=""T:PRINT:PRINT"ERROR IN FUNCTION 
139 PRINT"PREVIOUS LIMITS: X ="XL"TO"XUCHRS(8)", Y ="YL"TO"YU:PRINTG RETYPE CORRECTLY, ": FORI=9T029QQ: NEXT: H=2: RESUMEN EXT : 
3845's: INPUT'"X-AXTS: LOWER LIMIT"; XL: INPUT" UPPER LIMIT" |@ @) 569 B=1:RESUMENEXT @ 
; XU: XS=( XU-XL) /128: PRINT: INPUT"Y-AXIS: LOWER LIMIT";Q 
149 IFQ="AUTO"THEN1 5QELSEYL=VAL(Q) : INPUT" UPPER LIMIT"; YW:¥S=( |» e 
YU-YL) /48:IFXS=QORYS=@THENPRINT" ILLEGAL LIMITS: AXIS-LENGTH ZE e 
RO. ": FORI=1T099@: NEXT: GOTO 1L29ELSEM=1: GOTO199 
159 M=9: X=XL: GOSUBS@@: YL=Y: YU=Y: FORX=XL+XSTO XUSTEP3* XS: GOSUBSQ@:IFY>Y /@ * ey 
TH ENYU=YELSEI FY<YLTHENYL=Y 
169 NEXT: [FYU<>YLTHENM=1: Y=YU-YL: YU=YU+.@4*Y: YL=YL-.G4*Y: YS=¥/48 
| 1279 IFS="Y"ANDM=1TH ENYU=ABS( ( YU+YL+ABS(Y) ) /2): YL=-YU: YS=YU/24 e e e 
188 PRINT@576, CHR$(30)"Y-AXIS: AUTO LIMITS ="YL"TO"YU; Q=STRG(YL) 4 
° ° 5 ° ° ° 
Just as we were patting ourselves on the difference puzzle’) pages 34 and 35 following changes to Blinking Cursor 
the back for a comparatively Blunder- were identical. Anyone wantingacopy in Tandy Tips: line 130 should read 
free August issue, the September APC of the intended page 35, just drop us a 
arrived. In case you hadn’t noticed (and line. FOR INDEX = 1 to 56 
for the frustrated reader who rang up Pages 23 and 25 of Computer Games and line 210 should begin with DATA 
begging for a clue in the imagined ‘spot were somehow transposed; alsomake the 229, not DATA 220. 
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WE MAKE MS Microsoftware proudly announce the Australian release of a true 


historical wargame for your home computer -- COMPUTER 
THE BISMARCK BISMARCK.™ It accurately simulates the epic battle between the 
awesome German battleship and the British Home Fleet . . . with 

COME ALIVE sae: 


Available on cassette for TRS-80 16 and 32K Level I! and on disc for 


ON YOUR Apple Il 48K (Applesoft ROM). Both versions feature: 


© Computer-controlled mapboard of the North Atlantic. 
“? e Step by step computer-regulated play. 
TRS-80 4 ® Hidden movement. 
© Ship vs. ship combat and shadowing. 
® Historical setup of battleships, cruisers, and carriers. 


e Firepower and damage. 
e Two-player and solitaire scenarios. 


The Apple Disc Version also features: 

© Submarines, destroyers, and convoys. 
e Land-based aircraft. 

@ Weather and fog. 

® Fuel restrictions and refueling at sea. 


TRS-80 Cassette Version: $59.95 Apple Disc Version: $69.95 
To order today, send cheque or Postal Order to: 


P.O. Box 119, Essendon, Victoria 3040. 


MS Microsoftware, Beryl Street, West Essendon, Victoria 


Please send a SAE, for further details of COMPUTER BISMARCK™M or the 
soon to be available. COMPUTER AMBUSH. 


_ There’s never 


been anything 
like it. 


Bq * Trade Mark of Tandy Corp. 


° 


OR YOUR APPLE. 


if we are unable to process your order within fourteen days, your cheque or postal order will be returned. 
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The Paper Tiger IDS440 Impact Printer 


Puts more bite into everything you do. 


Now available — the Paper Tiger Printer features a graphics option that lets you make the most of your 
Apple I! or other personal computer. And, the Paper Tiger gives you 8 software-selectable character sizes, 
80 and 132 column formats, Multi-Part business forms handling, adjustable tractor feed, form control, 
reliable stepper motor paper drive, serial and parallel interfacing . . . plus lots more. 


Don't let our low prices fool you! 


The Paper Tiger is rugged enough to stand up to the most demanding printer/plotter requirements. 


We also stock: 
TEXAS INSTRUMENTS: High speed, high reliability, professional dot matrix, 132 character/line printers. 
N.E.C.: Highest standard in professional character printers, for word processing and similar applications. 


__ AUSTRALIA‘S LEADERS IN SMALL COMPUTER SYSTEMS — 
write now or call us: 


Computerland 
inMelbourne 


Grd. Floor, 555 Collins Street, MELBOURNE. VIC. 3000. 
Phone (03) 62 6737 (03) 625581 Telex AA37007. 


Collins 


Spencer 


Flinders 


The Challenger 4 


Whichever way you look at it no other computer 
Offers so much for so little and in colour! 


Minifloppy - two can be | 
added. 


Full53 key, keyboard which in 
polled mode can recognise 
up to 8 simultaneously 
depressed keys. 


a ane meee RF shielded aluminium case 
— with 2 step baked on enamel 
finish. 


Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 


Solid oiled walnut sides. 


Control line interfaces, Joystick sockets - add Colour adjustment. Video Display 64 = 32 Sound outputs, 
parallel lines for home realism to games. programmable tone 
security, accessory BUS, generators - 8 bit 
parallel I/O lines or other companding digital to 


TTL signals. analog convertors. 
RF output for control of 
AC appliances. 
Printer RS232 interface Numeric key pad slots. Cassette sockets. 
Youd have to go a long way to A real time clock and count Special offer with this 

get better value in a computer. It down timer, a 64 x 32display in 16 advertisement only — bring it 

has execution speed that really colours, including 8K memory inthe along with you when you visit your 

separates the computers from the cassette version, 24K for the dealer and obtain $20 discount off 


toys. We think the Challenger 4 is minifloppy. A BUS structure allows your CHALLENGER 4 purchase. 
way ahead of anything you've seen __ easy plug in of extra memory or 

So far, for a wide variety of uses many more OHIO boards. The BUS 
including business, personal, means modularity. If you bought 
educational and games, as well as your vintage C2-4 in 1977 we can 

a real-time operating system, word — change the boards at a much lower 
processor and a data base cost than a new computer. 


management system. For the best surprise of all ask 

The Challenger 4 has a2MHz our opposition if they can provide 
6502 processor, and if that’s not fast _all these facilities. When they can't, 
enough wecan supplytheGToption ask us! 


. (3) 
with the 6502C processor, and 120 3 
nanosecond memory which . 
instructions per second. . S 
x 
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